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Abstract
Environmental justice screening and mapping tools visually depict the distribution of
environmental justice burden across a geographic area. How that burden is measured varies
according to location—different communities face different challenges, and a mapping tool that
represents the landscape of environmental justice in one community may not adequately capture
the distribution of EJ burden in another area. Who decides what “burden” means for each
community? In this study of environmental justice in New Haven, CT, I argue that it is residents
and local community leaders whose perspectives are most critical to how environmental justice
is defined. I create a census tract level “Community Priorities Index” (CPI) according to the
survey responses of 70 community leaders who have been living and working in the city for
many years and have grassroots perspectives on the city’s greatest challenges. I explore whether
different metrics of the same kinds of burden lead to different impressions of how that burden is
distributed by creating two versions of the CPI, each representing the top nine categories of
burden that the respondents highlighted, but with varying indicators to represent those categories.
I find that the choice of indicators plays a strong role in visualizing which neighborhoods of New
Haven are facing the greatest cumulative burdens. I find that housing insecurity, self-reported
measures of physical and mental (un)wellness, and SNAP benefit status are highly correlated
with race and household income in New Haven. The results of a principal component analysis
suggest that race plays a key role in determining how burden is geospatially depicted, indicating
that mapping tools that do not include a measure of race will fail to capture the relative burden of
some communities. However, the results of a multiple linear regression suggest that government
agencies barred from including measures of race in EJ mapping tools due to legal concerns may
be able to use self-reported “poor” physical health as a proxy for race. This study concludes with
an exploration of the policy implications of these results and a discussion of the policy proposals
shared by the survey respondents.
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I. Executive Summary
I.A. Background
In 2015, the United States Environmental Protection Agency (EPA) publicly released
EJSCREEN, a nationwide mapping tool that employs Geographic Information Systems (GIS)
software to visualize the spatial distribution of environmental justice burdens at the census block
group level. Using data from the U.S. Census Bureau and other federal agencies, the tool
geospatially projects indicators of environmental, health, and socioeconomic burden to identify
particularly “overburdened” areas of the country. EJSCREEN guides public officials in crafting
policy and distributing resources to support those vulnerable communities.
In the years following EJSCREEN’s launch, several states (e.g. California, Washington,
Maryland) have published their own mapping tools that incorporate indicators of environmental
justice. Because EJSCREEN employs the same indicators across all states, state officials have
created statewide mapping tools that rely on indicators more specifically related to the particular
amalgamation of environmental justice issues relevant to their states. Connecticut is currently in
the process of developing its own mapping tool, according to a proposed methodology for
infusing community input into the tool’s design shared by a team of Yale students (CT.gov, 2021;
del Fierro et al., 2020). In alignment with this community-engaged approach, many cities across
Connecticut are currently evaluating their communities’ top priorities and concerns to adjust
governance such that it better meets the needs of the most cumulatively impacted individuals.

I.B.

Study Methods and Objectives

The purpose of this study is to identify New Haven’s top challenges across the realms of health,
environmental justice, climate justice, and economic and social justice (e.g., healthy food access,
housing burden, income inequality) that community organizers and advocates in New Haven
view as most relevant to their neighborhoods in the city. I contact 70 community leaders from
across New Haven (Appendix I) to elicit their expertise and broad-level understanding of the
dynamics in their communities in the city.
I shared a survey with these key informants and distilled the responses into the most common
burdens mentioned. It is important to note that this tool is not meant to accurately represent what
communities view as burdens on their neighborhoods; it is an exploratory screening tool meant
to capture a snapshot of what local leaders view as top concerns for New Haven in 2022. The
burdens identified through this outreach should not obscure the vast cultural and economic
resources generated in each neighborhood, nor the networks of social cohesion that I observed
throughout this study. New Haven, like any other city, has its challenges—in this study I seek to
highlight these challenges not to overshadow the community vitality of New Haven’s
neighborhoods, but to advise the priorities of community leadership and city decision-making, as
each neighborhood in New Haven faces a unique constellation of vulnerabilities that require
hyperlocal strategies to disrupt.
First, I code the responses to the open-ended questions in the survey (Figure 1), looking for terms
related to particular indicators and then grouping terms into categories (e.g., term “cost of rent”
corresponds to “Housing Insecurity”) to determine how many respondents mentioned terms
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related to each indicator (Appendix II). I define the top indicators of community vulnerability for
New Haven according to the indicators
mentioned by more than 10 respondents. I
select one to two data-based metrics of
each indicator, guided by “ground rules”
that require the data to be available at the
census tract level, publicly-available
online, derived from the most local
sources possible, and relatively recent
(from the last five to 10 years; Appendix
V).
I average the percentiles corresponding to
each indicator to create two indices—a
“Community Priorities Index (CPI),” which numerically scores New Haven census tracts
according to compiled indices of the nine indicators that key informants named (e.g., the Low
Cost Transportation Index, which models the costs of transportation as a percentage of costs for a
low-income family), and a “Narrowed CPI” that scores tracts according to just one specific
measure of burden for each indicator (e.g., average one-way commute time for workers 16 and
older). Through a bivariate linear regression analysis, I compare these two indices and the
indicators that comprise them to evaluate the quality of the indicators (Appendix VIII). The
highest quality indicators will be included in a publicly-available “Final CPI (FCPI)” made that
can be accessed via an online mapping platform, ArcGIS Online.
Additionally, I conduct a linear regression analysis to analyze the relationship between the
indicators included in these two indices and the same measures of race and class employed by
EPA EJSCREEN. Drawing from foundational knowledge from the field of Critical Race Theory
(CRT; Ford & Airhihenbuwa, 2010; Pellow, 2016; Richter, 2017), I hypothesize that the
neighborhoods most impacted by the indicators included in the Community Priority
Indices—both the Community Priorities Index (CPI) and the Narrowed CPI (NCPI)—will also
be the neighborhoods that have the highest proportions of residents of color (i.e., Hispanic and
non-white residents) and the highest proportions of low-income residents (i.e., at or below 200%
of the federal poverty level).

I.C. Key Findings
1. Top Indicators of Community Vulnerability
The nine indicators that were mentioned by more than 10 survey respondents are, in order
of the number of respondents who mentioned them, Housing Insecurity, Food Insecurity,
Employment Access and Jobs Quality, Public Safety, Physical Health, Education,
Transportation, Economic Development, and Mental Health.
2. Distribution of Overall Vulnerability Is Determined by Choices of Metrics of Burden
I find evidence of only a weak, non-significant correlation between the CPI and the NCPI.
This finding suggests that, although both indices express cumulative vulnerability
according to the same nine indicators, different metrics of vulnerability lead to entirely
different conclusions regarding the levels of cumulative burden in New Haven
neighborhoods.
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3. Newhallville, Long Wharf, West River, the Hill, Mill River, Fair Haven, Dixwell, Fair
Haven Heights, West Rock, and Quinnipiac Meadows are areas of concern.
These 10 neighborhoods fall within the top ten most overburdened neighborhoods in 10 or
more of the 16 indicators included in both the CPI and the NCPI. Using the indicators of
burden in Appendix VI, decision-makers can design strategies that are hyperlocal, focusing
on the particular constellation of burdens that each of these neighborhoods face.
4. Areas of New Haven that are predominantly composed of people of color (POC) and
low-income populations also tend to see higher rates of housing burden and food
insecurity, and lower qualities of mental health, physical health, and lower rates of
healthcare coverage.
Newhallville, West River, the Hill, Long Wharf, and Fair Haven are all areas that fall
within these categories (Figure 14).
5. Self-Reported Poor Physical Health as a Substitute for Race
As state and federal agencies design their mapping tools of environmental and climate
justice to exclude measures of race due to legal concerns related to Title VI of the Civil
Rights Act, they will need suitable alternatives for identifying vulnerable communities,
which tend to be composed predominantly of people of color and low-income residents as a
result of the long history of environmental racism in the U.S. (Hanafi, 2017). The results of
a multiple linear regression conducted in this study finds that residents who rank their
physical health as “poor” also tend to be POC, even when controlling for the other
indicators of burden in this study. In fact, self-reported “poor” physical health is an even
better indicator of POC populations than an estimate of the city’s low-income populations,
which the Biden Administration and others have used as an alternative measure of race
(Friedman, 2022). Still, due to the continued perpetuation of systemic racism in policy and
law, a measure of race should be included in mapping tools, since no alternative measure
will perfectly capture the POC communities that are overburdened with EJ issues.
6. Indicators for Inclusion in the Online Final CPI (FCPI)
Through an extensive evaluation of the quality of the metrics of the nine indicators of
burden covered in this study (Appendix VIII), I select the following indicators for inclusion
in the publicly-available, online version of the CPI (the FCPI): housing burden, SNAP
benefit reception, jobs per capita, crimes per capita according to CompStat reports,
self-reported “poor” physical health, the School Proximity Index, the Low-Cost
Transportation Index, the number of businesses that have received funding from the CT
Department of Economic and Community Development (DECD), and self-reported “poor”
mental health.
The final component of this study is a list of the key policy implications of this study’s
findings and a review of the policy proposals that community leaders provided in the responses
to this survey. The mapping tool and the data that comprise it will also be published online with a
manual and a fact sheet in order to ensure that the resources generated in this study can be
available and accessible to the community leaders who participated in the survey and the
decision-makers at New Haven City Plan, the Yale Center for Environmental Justice, the Yale
School of Public Health, the CT Department of Energy and Environmental Protection (CT
DEEP), and other institutions who may be able to use it to guide policy-making and funding
prioritization in New Haven.
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II. Background
“Racial and environmental relations form mutually constituting systems of relational value, meaning, and
difference that serve as the preconditions for the development of colonial and capitalist social
formations.” - Keith Miyaki (Miyaki, 2021)
“The long process of spatial confinement and racial subordination of the Black population dating back to
colonial America with the introduction of slavery, along with the cultural meanings, representations, and
images notoriously attached to Black space, have jointly coalesced to form geographies of racism that
have constantly relegated Blacks to inferior, polluted, and risky locations, while privileging whites with
comparatively much more agreeable and less deleterious ones.” - Elyes Hanafi (Hanafi, 2017)

There is a spatial dimension to every struggle for justice. Although traditional
environmental and sociological academic approaches have typically treated geography as a fixed
“background” onto which social movements and environmental problems are projected, the field
of spatial justice insists on the “socio-spatial dialectic,” in which social relations are both shaped
by their geographic contexts and play a formative role in reshaping their geography (Soja, 2010).
A spatial justice lens is necessary to understand environmental justice, which refers to the burden
of environmental factors on populations already overburdened with socioeconomic issues, health
issues, and other injustices. Environmental issues are defined by spatial relationships—they
pertain to problems in an environment and the interactions of abiotic and biotic elements of an
ecosystem, which is defined by spatial constraints, that reshape the people, organisms, and
structural features of a place. Environmental justice (EJ) researchers are concerned with the
effects of that space on people already suffering the “cumulative impacts” of other injustices.
A spatial justice perspective allows EJ researchers and practitioners to apply an
understanding of the role that humans have played in manipulating the environment to the
histories of racist law and policy and perpetual inequities those histories have generated. It
illuminates the factors in the environment that influence the production of (in)justice, such as
redlining, gerrymandering, and the disproportionate siting of toxic facilities in low-income Black
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and brown communities (Bell & Ebisu, 2016). Maps of environmental justice that employ high
levels of spatial resolution portray conflicts over land in vivid detail—how do organizers build
coalitions and power when communities are fractured by interstate highways or other major
infrastructural impediments? Who are the stakeholders most likely to be affected by the siting of
a major polluting facility? When people can view the cumulative impacts of poverty, health
conditions, climate change, and environmental pollution as they are geospatially projected over
land, they are able to see how these impacts interact and the way that geography figures into their
production and re-production.
In this study, I seek to visualize how histories of redlining, ghettoization, and urban
renewal have shaped the distribution of social determinants of health in the city of New Haven. I
conduct a survey to determine which of these determinants is most urgent to New Haven
community leaders and should be included in a spatial representation of the distribution of these
burdens across New Haven. Many of the community leaders who responded to this survey
highlighted systemic racism as the mobilizing force behind these burdens, activating certain
challenges for communities of color that predominantly white communities do not face.
Environmental racism manifests as the relegation of Black communities and other
communities of color to particular sites of environmental harm. In this way, it upholds a politics
of “dispensability,” in which Black and brown lives are the first to be subjected to environmental
harms. As Critical Environmental Justice Studies scholar Elyes Hanafi writes, “Since [Black
people] and their space have generally been connected with dirt and trash in the psyche of
mainstream America, it would hardly weigh on the conscience of most white officials and
industrialists to add insult to injury and burden these communities with an extra charge of
pollution” (Hanafi, 2017).
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I highlight cumulative burden in the following pages not to overshadow the cultural
resources and community vitality of so many New Haven communities, but to emphasize the
indispensability of the lives of New Haveners and the constraints to socioeconomic mobility,
social cohesion, and quality of life that they face as a result of the histories of racist
decision-making in the city. I seek to broaden the definition of “Environmental Justice” to
include the social determinants of health—housing insecurity, food insecurity, employment
opportunity, and six other indicators of burden—that create vulnerabilities to environmental
pollution and climate change. I center race in this analysis both because community leaders
highlighted its role in determining the distribution of burdens across the city and because it is a
necessary lens to understand where burdens accumulate and whose lives are effectively rendered
“dispensable” by the accumulation of national, state, and city policies that have guided the
history of land use in New Haven.
II.A.

State and Federal Approaches to Measuring Environmental Justice

The most well-known publicly available EJ mapper of the United States is the
Environmental Protection Agency’s (EPA) EJSCREEN. The tool was designed as a response to
President Clinton’s 1994 Executive Order 12898, which states that “each Federal agency shall
make achieving environmental justice part of its mission by identifying and addressing, as
appropriate, disproportionately high and adverse human health or environmental effects of its
programs, policies, and activities on minority populations, and low-income populations”
(Clinton, Executive Order 12898, 1994). After initial efforts at an EJ mapping tool at the state
and regional levels of the EPA proved successful, the EPA began development of EJSCREEN in
2010. Today, the EPA uses EJSCREEN to guide enforcement and permitting decisions, the
Superfund program, compliance, and other initiatives (US EPA, 2019). The tool includes 11
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environmental indicators and six demographic indicators that are available nationwide and at the
census block group level (Appendix I). All data associated with these indicators is available from
federal databases, such as the U.S. Census Bureau’s American Community Survey (ACS) or the
National Air Toxics Assessment (NATA).
The tool also includes an “index” for each environmental indicator that demonstrates the
level of susceptibility that low-income (less than or equal to twice the federal poverty level) and
individuals of color (non-White and Hispanic individuals) in the census block group face with
respect to each environmental burden. This index is calculated by multiplying the prevalence of
the environmental indicator in the census block group by both the population of that block group
and the percent difference between that block group’s demographic index (the product of percent
“low income” and percent “minority”) and the demographic index of the entire country (Figure
2). These indices highlight how classism and racism are defining features of environmental
injustice—low-income people of color (POC) are more likely to experience greater burdens for
10 out of the 11 environmental indicators included in the tool (US EPA, 2019).

Though EJSCREEN is highly useful in providing an initial “screening” of EJ across the
country, the EPA is careful to note the broader limitations and caveats of the tool (EPA, 2019).
Firstly, the tool is limited by the quality and availability of its publicly-available,
nationally-consistent data. It includes a limited number of environmental and socioeconomic
indicators in its analysis, which EJ advocates and researchers may not feel correspond to the
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burdens they see in more localized work (Wilson, 2022). Many indicators that are necessary for
specific states to understand their own landscapes of environmental justice are excluded from the
tool due to data constraints—either the data is not available for the entire country, or else it is not
available at the census block group resolution. For example, in California, pesticide
over-application, drift, and exposure affect the health of the low-income migrant farmworkers
who propel the state’s booming agricultural sector. EJSCREEN does not include an indicator of
pesticide application, so California’s CalEnviroScreen mapping tool incorporates data on
pesticide use from the state’s Office of Environmental Health Hazard Assessment (Appendix I).
Secondly, the data that is included in the tool is often associated with high margins of
error. Demographic data is derived from the American Community Survey (ACS), which is not a
census, but a survey that has been statistically generalized for the broader block group based on
the responses of a more limited sample of the population. Similarly, the environmental data
included in the tool is also dependent on statistical generalizations, so many of its indicators are
also associated with high levels of error. The air quality data is particularly problematic, as
NATA air quality monitors are sparsely distributed, so when samples from a particular air
monitoring station are generalized to a much broader area, there is uncertainty that the broader
region is actually experiencing the same air quality as the area around the monitor (Xue & Jia,
2019). Because of issues with data quality and the limited number of indicators included in
EJSCREEN, the EPA writes in the technical documentation for EJSCREEN, “screening-level
results do not provide a complete assessment of risk, and have significant limitations” (p.8, US
EPA, 2019).
To address the shortcomings of EJSCREEN, some states have moved forward with their
own statewide EJ mappers. California, Washington, Maryland, and several other states have
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launched mapping tools that have proven exceptionally useful for state legislators. These
statewide tools differ from EPA EJSCREEN in several significant ways. Firstly, whereas
EJSCREEN is limited to 17 nationally-consistent environmental and demographic indicators,
state-specific tools can choose to include any indicators for which data is available in their state,
even if it may not be available elsewhere. CalEnviroScreen, for example, includes 21 indicators
representing a number of different burdens relevant to environmental justice and health in
California, including proximity to waste management sites, pesticide application rates, and
babies born with low birth weight (Appendix I).
Secondly, whereas the EPA did not conduct public outreach to arrive at the set of
indicators ultimately included in EJSCREEN, state-based tools typically center public outreach
in their tools’ design processes. In California, tool developers brought beta versions of the tool to
different groups of stakeholders and community organizations and then incorporated their
feedback as they made improvements to early versions of the tool. In Washington, the team
behind the state’s Health Disparities Map prioritized community engagement through “listening
sessions” from the beginning of the tool’s development that encouraged residents to provide
input that would guide the selection of indicators to be included in the tool (Min et al, 2019). As
Connecticut launches the development of its own statewide mapping tool, state experts have
looked to the team behind Washington’s tool for guidance on adapting their model of public
outreach to Connecticut. However, to date, no EJ mapping tool has derived its indicators entirely
from community input. In this study, I explore what a mapping tool might look like that draws
more directly from the input of community leaders and organizers.
Lastly, EJSCREEN does not employ a single index of environmental (in)justice that
allows users to compare the overall burden—a combined score of all indicators in the tool—of
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one census block group to the next. Instead, it employs 12 indices for each environmental
indicator included in the tool by multiplying the environmental burden with a combined index of
race and income. Many state-level tools, on the other hand, allow users to view a single
percentile-based score of each census tract or block group that takes into account all of the
indicators in the tool. Areas that score in a higher percentile typically signify particularly
overburdened neighborhoods, as measured by these tools’ indices. The same approach is
employed in modeling the indicators represented in the indices from this study.
II.B.

Local Approaches to Measuring Environmental Justice

Many cities, municipalities, and private sector actors have also produced locally-focused,
geospatially-projected measures of environmental justice and health. The health insurance
company Blue Cross Blue Shield, the North Central Texas Council of Governments, and the city
of Seattle are all among the local and private actors that have produced their own indices of
health and/or environmental justice. The University of Connecticut’s Institute for Resilience and
Climate Adaptation (CIRCA)—the same organization now partnered with Connecticut’s
Department of Energy and Environmental Protection (DEEP) to develop the Connecticut EJ
mapping tool—hosts a number of mapping tools related to the effects of climate change in
Connecticut. CIRCA’s most comprehensive tool is its Climate Change Vulnerability Index
(CCVI), which models community vulnerability to flooding, heat, and wind-related impacts of
climate change based on measures of exposure to the threat, sensitivity to it—the degree to
which natural and human systems will be impacted by the threat—and the community’s capacity
for adaptation to the threat. The CCVI is useful for communities and municipal planners in New
Haven and Fairfield Counties for the purposes of resilience planning, grant applications, and
decision-making to mitigate impacts of climate change in the future (UCONN CIRCA, 2021).
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In New Haven, the organization DataHaven has produced a number of measures of
community resilience, including the Greater New Haven Community Index, which is informed
by a survey of 16,000 randomly-selected adults statewide, including 1,000 in the city of New
Haven. Researchers at McGill University in Canada have adapted the findings of this survey,
which DataHaven claims to be “the largest of its type in the United States,” into a model—the
Greater New Haven Community Index—that predicts individuals’ level of life satisfaction
according to measures of household income, household size, self-reported physical and mental
health, and personal experiences including food security, employment, and neighborhood
conditions. In creating this model, the researchers found that food insecurity in the Greater New
Haven Area is a stronger prediction of life satisfaction than employment status or even
household income (DataHaven, 2019). The findings of this study supplement DataHaven and
McGill University’s research; in DataHaven’s Community Index, researchers used modeling
techniques to identify the 12 indicators of community wellbeing included in the index. However,
this study derives its indicators from the suggestions of burdens on community wellbeing by
local leaders who see these burdens impacting the neighborhoods where they work.
The Newhallville and Dixwell Neighborhood Community Index—a project coordinated
by several New Haven community groups1—explores the particular challenges that members of
New Haven’s Newhallville and Dixwell neighborhoods face. The neighborhoods are two of New
Haven’s lowest-income areas, and both are home to primarily Black and immigrant residents.
The Neighborhood Community Index is designed to provide Dixwell and Newhallville residents
with data on poverty and economic disadvantage for use in grant applications and efforts to
obtain other tools for the community’s improvement. According to the index, these
neighborhoods experience higher levels of housing insecurity and poverty and lower levels of
1

Neighborhood residents and youth, Inspired Communities Inc and DataHaven staff.
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educational attainment and general life satisfaction relative to the broader city of New Haven.
Although the report on the Newhallville and Dixwell Neighborhood Community Index describes
it as “a project by neighborhood residents and youth,” the index primarily reiterates the findings
of DataHaven’s Community Index for Newhallville and Dixwell (DataHaven, 2019).
The fact that previous efforts at measuring community wellbeing in New Haven do not
determine their measures of that wellbeing by asking residents directly about the biggest burdens
on their communities may not necessarily prove to be problematic. Educational attainment,
poverty, and self-reported health—the indicators highlighted by the Newhallville and Dixwell
Neighborhood Community Index—may, in fact, be the best indicators to represent the particular
constellation of burdens on the communities in those neighborhoods. In other words,
investigation of community leaders’ opinions on the greatest burdens on their areas may yield
identical results to those highlighted by DataHaven and the community team behind the
Newhallville and Dixwell Neighborhood Community Index.
However, research published by the National Wildlife Refuge this year suggests that a
variety of indicators—indicators of climate vulnerability, social progress, climate equity,
economic progress, health and health disparities, and climate resilience—are often overlooked by
state and federal mapping tools of environmental justice (Wilson et al., 2022). Furthermore,
indicators included in EJ mapping tools do not always reflect the burdens of a community—one
study of a community in Los Angeles found that the data on hazardous facilities included in
CalEnviroScreen improperly located 77 of the 122 facilities in the neighborhoods of focus by
200 feet or more (Sadd et al., 2013). Centering community voices as the source of indicators to
be included in a mapping tool for New Haven may result in a set of indicators that not only
aligns with what community organizers see as the greatest burdens in their neighborhood, but
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may prove to more accurately estimate those burdens. This study is guided by the understanding
that the best experts on the burdens that a given neighborhood or city faces are not mapping
experts or policy-makers, but the residents of those areas. To create EJ mapping tools that are
practically useful to community organizers, map developers must recognize residents’
knowledge about their communities as legitimate and authoritative expertise.
II.C.

Community-Engaged Approaches to Mapping

It is still rare to find approaches to environmental justice mapping that center the
expertise of community residents and organizers in deciding the indicators that both best
represent the community’s burdens and are included in a final mapping tool. However, several
innovative approaches to mapping, called “participatory mapping” or “public participation
geographic information systems (PPGIS),” construct maps directly guided by input from
residents of the region being mapped (Cadag & Gaillard, 2012; Prado et al, 2021). These
community-engaged participatory mapping exercises are useful in promoting the value of local
knowledge to policy-makers and scientists, as well as empowering community residents to
become leaders in times of crisis.
In a study by Cadag and Gaillard conducted in the Philippines, experts asked members of
villages in the study area to use colored push-pins, yarn, and paint to create a physical, to-scale
map of their communities (Cadag & Gaillard, 2012). The study was designed to support the
construction of disaster resilience plans in these villages, so community members used the
materials at hand to depict the effects of wildfires, hurricanes, and tsunamis, and to identify
evacuation routes, map out vulnerable populations, and demarcate safe buildings and meet-up
points. In September of 2009, the community-driven disaster resilience plan was put to the test
when consecutive cyclones Ondoy and Pepeng brought severe flooding in the area. No one was
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killed in these floods, and an official who had participated in the mapping exercises for the study
remarked that he was able to “apply what [he had] learned in ensuring the safety of the people
such as identifying possible evacuation centers and finding solutions to the problems and needs
of the people” (Cadag & Gaillard, 2012).
A similar study in Eastern Tijuana, Mexico this year also found success through
participatory mapping. In this study, community organizations created teams of residents who
explored their neighborhoods in the eastern region of Tijuana, Mexico, and employed handheld
GPS units to log points associated with locations of environmental ills (e.g., clandestine trash
dumps, contaminated water runoff) and goods (e.g., produce street markets, libraries),
predetermined by those community members. Those GPS points were then created into GIS
layers to identify key burdens on the community. The environmental hazards that community
participants identified through the course of their research proved highly influential to local
planning and land use practices, and promoted several issues regarding public infrastructure and
clandestine trash dumps—informal sites of garbage disposal not sanctioned by local
governments—that had not been on the city officials’ policy-making agenda before the study’s
completion (Prado et al, 2021).
These studies highlight the importance of mapping efforts that are guided by “procedural
equity.” The Connecticut Governor’s Council on Climate Change (GC3), established in 2019 to
reform the state’s approach to climate adaptation and mitigation, defines “procedural equity” as
any approach to policy making that “focuses on the local level and ensures that local
communities have the opportunity to provide input on policies that directly affect them” (French
et al., 2020). Current evaluations of procedural justice in Connecticut policy making suggest that
community-driven approaches to mapping are sorely needed. A report from the Yale School of
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Public Health published in December 2021, “Community-Centered Climate Resilience in
Connecticut,” engaged a number of residents of the Greater New Haven area in focus groups.
Researchers found that participants had had almost exclusively negative experiences with
community planning in the past. These community members identified inaccessibility of
planning efforts and feeling as if their input was not being seriously valued by policy-makers as
the two primary obstacles to their participation. The researchers found that although participants
were highly concerned about the climate adaptation and mitigation efforts in their
neighborhoods, city planners were not doing enough to meaningfully involve them in those
efforts (YSPH, 2021).
In 2020, another team of researchers at the Yale School of Public Health published
“Scoping and Recommendations for the Development of a Connecticut Environmental Justice
Mapping Tool,” a report that proposes a methodology for Connecticut to center procedural
justice in the development of its mapping tool. The report, which is mentioned by name in the
press release announcing the DEEP-CIRCA partnership to move forward with a statewide
mapping tool for Connecticut, arrives at its recommendations through a literature review, an
analysis of other state tools, and lessons learned from key informant interviews and focus groups
with Connecticut EJ advocates, tool developers from other states, data and geospatial analysts in
Connecticut, and New Haven residents. It recommends an approach that synthesizes community
expertise, data analysis and indicator selection, geospatial mapping, and policy formation. The
report details several promising approaches to community engagement, including focus groups
or other participatory engagement sessions and qualitative interviews with key community
advocates, leaders, and organizers who can use the tool to advance their work. Additionally, it
recommends that the tool be designed with accessibility to users unfamiliar with mapping tools
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in mind, including making the tool available in multiple languages, incorporating personal
narratives, publishing explanatory tutorials and fact sheets along with the tool, and offering a
mobile-friendly version of the tool. It also calls for accompanying rules or policies that mandate
policy-makers to integrate the tool into their decision-making, and to create the tool iteratively,
returning to community members who participated in its design for their feedback. These steps
aimed at enhancing the procedural justice of the tool will both ensure that historically
disadvantaged communities have a say in its design and that developers are held accountable to
these communities in creating a tool according to residents’ input (del Fierro et al., 2020).
As Connecticut moves forward with its EJ mapping tool, it is evident that state officials
hope to ensure that the tool is designed in alignment with principles of procedural justice, which
will ensure its utility to community organizers and policy-makers alike. This study supplements
the findings of the “Scoping and Recommendations” report through an approach to a New Haven
mapping tool that adheres wholly to the recommendations of community organizers and
neighborhood leaders. Furthermore, through a partnership with the New Haven City Plan
Department, I attempt to address the “Community-Centered Climate Resilience in Connecticut”
report’s findings that communities feel excluded from planning processes by directly asking
these local leaders about their experiences in working with their communities and then sharing
the results with City Plan officials. During the planning phase of this project, employees of the
City Plan Department expressed concern about the obstacles the department faces in engaging
the New Haven community in their decision-making, so this project will benefit the City Plan
department by clarifying the top concerns of city leaders for the neighborhoods they serve and
amassing a list of local contacts who can be contacted for neighborhood-specific input
(Appendix II).
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III. Methods
This study employs a mixed-methods approach, synthesizing qualitative data (survey
responses) into categories (“Indicators”), and assigning data to those indicators that can be
geospatially projected and statistically manipulated. This execution of this study can be divided
into four phases: Planning & Outreach, Coding Responses, Combining Indicators, and Analysis.
In the planning phase, I drafted a list of contacts for outreach in my survey, designed the
survey itself, and received approval from the Yale Institutional Review Board to conduct the
study with local leaders. In the outreach phase, I shared the survey with an initial group of nine
contacts—each representing a different organization—who had experience conducting
community-engaged work in New Haven and could provide me with feedback regarding my
survey. After incorporating their feedback, I shared the survey with an additional 69
organizations. 70 individuals ultimately responded to the survey, though only 33 of the original
organizations participated in the survey (response rate: 48%), and an additional 12 organizations
and 10 residents received the survey by word of mouth, email, social media, or from a colleague.
At the time that the survey was released, 80% of respondents had lived in New Haven for five
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years or more (Figure 3), and 82% of respondents had been working with New Haven
communities for five years or more (Figure 4). All outreach was conducted between January
22nd, 2022 and February 16th, 2022.

The coding, combining, and analyzing phases are graphically outlined in Figure 5 and
described in detail in the following sections. In the coding phase, I explore the responses to the
survey, looking for particular terms that signify a particular burden prevalent in the
neighborhood(s) where the respondent works or lives. Then, I group related terms into thematic
categories (“Indicators”) and tally the number of times that each individual shared terms that
could be grouped into an indicator. In the combining phase, I identify data corresponding to the
nine most commonly mentioned indicators, considering recency, spatial resolution, and data
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quality. I create two indices: an “Community Priorities Index” that combines indices related to
each of the nine indicators, and a “Narrowed CPI” that represents individual metrics of the
indicator. Finally, in the analysis phase I conduct statistical and geospatial analyses—Bivariate
Linear Regressions, Multiple Linear Regression, and Principal Component Analysis—to
determine the covariance of the Community Priorities Index and Narrowed CPI data as well as
the correlations between these indices and measures of race and class.
III.A. Planning Phase
To build a Community Priorities Index (CPI) of the top burdens on New Haven’s
neighborhoods, I first created a list of organizations to contact for suggestions as to which
burdens best capture the distribution of community vulnerability across the city (Appendix II).
The list of organizations contacted for this study is derived from an initiative at the New Haven
City Plan Department to compile a list of New Haven’s community organizations and their field
of work for future outreach. In filtering this list to identify organizations for outreach for this
study, I was guided by the requirements that the list be, firstly, geographically representative of
the city, and secondly, diverse in perspectives. A diversity of perspectives in the list of key
informants is particularly important because I expected community leaders to pay particular
attention to the burdens that are relevant to their expertise—for example, housing advocates
would likely identify housing issues as top-priority burdens for the neighborhoods they serve,
whereas health providers would highlight health-related issues as the most important. By
conducting outreach to community leaders from a variety of backgrounds, I created a list of
contacts who would cover a wide breadth of concerns for the city in their responses.
To ensure geographic diversity among these organizations, I excluded organizations that
had a primary focus extending beyond New Haven, since representatives of those organizations
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would be unlikely to deliver impressions of the burdens on New Haven’s communities
specifically, rather than more general impressions of burdens on Greater New Haven or, even
more broadly, Connecticut. I sorted each of these organizations by neighborhood, according to
the “service areas” the respondents reported in their responses. These “service areas” are
identified in the survey through questions that ask respondents to mark both the neighborhoods
that they serve as well as the neighborhoods that they believe their clients typically come from
(Appendix III). The aggregated responses to these two questions constitute the combined service
area of each organization2.
III.B. Survey Design
The survey itself is intentionally designed to be open-ended (Figure 1, p. 7). In speaking
with officials at New Haven City Plan, I found that municipal agencies rarely distribute materials
with open-ended questions out of a concern that respondents may expect them to act on
particular challenges that the respondents mention, but are outside of the purview of the agency.
The City Plan Department focuses on the physical development of the city and encourages the
development of sustainable land use, economic, and social policy. Since City Plan is unable to
address local challenges that do not align with that mission, employees of the agency expressed
reluctance to ask residents open-ended questions.
However, the purpose of this study is to center community input in the development
process of a map that represents the community’s priorities. Open-ended questions are an
effective way of allowing respondents to freely share the first concerns that come to mind,
without intentional prompting in the survey question. If I were to have used close-ended
2

It should be noted that many of the participating organizations in this study, such as the Community Foundation for Greater
New Haven and the Citywide Youth Coalition, intentionally serve residents from all over the city. “All of New Haven” was
therefore included as an option for respondents to select in the survey. Some representatives of community-based
organizations listed both “All of New Haven” as well as individual neighborhoods within their service areas, so their
responses are categorized as representative of both the city as a whole and the additional neighborhoods they selected.
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questions regarding environmental justice burdens (i.e., suggesting particular burdens for
respondents to check off or rank), I would have had to list all of the components of
environmental justice that a New Havener might highlight, and the respondent would have had to
take the time to respond to each component. An open-ended approach reduces the amount of
time a respondent needs to take on the survey, thereby maximizing the number of responses that
the survey receives. Furthermore, given my own lack of understanding of the particular
constellation of burdens that New Haven faces, I cannot anticipate the issues that residents may
name. By using an open-ended approach, I prioritized community leaders’ expertise over my
own and minimized the barrier to participation posed by the amount of time required to respond
to the survey.
III.C. Selecting the Indicators
To identify key indicators relating to the survey responses, I grouped terms into related
categories (indicators) according to the policy approach I could envision in mitigating the issue.
For instance, the term “homelessness” refers to a completely different set of challenges than
“prohibitively high utility bills,” but given that high utility bills are a key factor driving
homelessness (Yoder et al., 2021), a policy approach that addresses the former would likely
mitigate the latter as well, so both are encompassed by the category of “Housing Insecurity.” In
the absence of machine learning, the process of manually grouping terms into indicator
categories is highly subjective. Another researcher may have arrived at an entirely different
index, solely based on the categorization of indicators. Some terms could have logically
corresponded to multiple categories (e.g., term “increasing the SNAP benefits cliff” could
correspond to the categories “Access to Information and Resources” or “Food Insecurity”). Other
terms may have appeared to correspond logically to a particular category (e.g., term “childcare”
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and category “Youth Services”), but in light of the other terms grouped into that category, their
placement seemed dubious (“Youth Services” pertains to an older age group that requires
different kinds of services than the preschool and elementary-age connotations of “childcare”).
Lastly, many terms could feasibly have been grouped into multiple categories (e.g., “mental
health services for children” was placed in “Mental Health,” though it could have also been
placed in “Childcare” or “Youth Services”).
In the survey, the 70 respondents named their top concerns for the neighborhoods in their
organization’s service area, which I then grouped and consolidated into a total of 30 categories
(Appendix IV). Only nine of these 30 were mentioned by
more than 10 respondents: Housing Insecurity, Food
Insecurity, Access to High-Quality Employment (Indicator
title: “Jobs”), Public Safety/Crime Rates (Indicator title:
Public Safety), Physical Health (“Phys. Health”), Access to
High-Quality Education (“Education”), Access to
High-Quality Public Transportation (“Transportation”),
Economic Development, and Prevalence of Mental Illness
(“Ment. Health”; Figure 6). Although these indicators may be useful metrics of what local
leaders view as New Haven’s top challenges, further surveying of residents’ opinions is
necessary to verify the challenges that community residents see as top priorities for their
neighborhoods, particularly since some areas of New Haven—East Shore, the Annex, Long
Wharf, Quinnipiac Heights, Amity, and Prospect Hill—were included in the service area of
relatively few organizations (Figure 7).
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In the 2020 “Scoping and Recommendations for the Development of a Connecticut
Environmental Justice Mapping Tool” report compiled by students at Yale University in
partnership with the Connecticut Department of Energy and Environmental Protection, the
authors recommend that developers of a statewide environmental justice mapping tool for
Connecticut should set “ground rules” for the kinds of data that will be included in the tool that
pertain to the data’s recency, spatial resolution, and quality (del Fierro et al., 2020). Accordingly,
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to identify data sources that correspond to the top nine indicators included in the Community
Priorities Index, I abided by a number of parameters, listed below, according to priority.
1. Data should be available at (at least) the census tract level. In order to determine the
relative burden of different neighborhoods in New Haven, the data must be available at
the neighborhood level or an even more magnified resolution. Census tracts in New
Haven roughly align with the boundaries of neighborhoods.
2. Data should be publicly available. Since the Community Priorities Index is designed to
be a public resource for New Haveners, it is important that residents, policymakers, and
academics alike are able to access and manipulate the data in the tool by downloading the
data from the map’s website.
3. Data should come from the most local source possible. Abiding by the principle that
the study should be guided by local voices, I make the assumption that local data is
automatically superior to data from federal sources. Future iterations of the tool should
evaluate all available data and compare its accuracy through ground-truthing.
4. Data should be recent. Data should be from the last 10 years to ensure the patterns
depicted in the mapping tool are consistent with patterns of inequity in New Haven today.
5. [For Community Priorities Index only] Data should be available for every census tract
in New Haven. Since the Community Priorities Index is a compilation of indices of
several indicators of related factors, it is designed to provide comprehensive coverage.
The Narrowed CPI relies on one-dimensional indicators that do not consider related
issues3.
The data descriptions follow in Table 1 below (transformations and further detail in
Appendix V). All indicators are ultimately transformed into percentiles, in which the percentile
of each census tract is produced relative to the other census tracts in New Haven. In cases where
indicators rank better-performing census tracts more highly, those indicators were reversed such
that higher scores denote lower-ranked census tracts.
3

It is important to note that whereas data that is not available in every census tract in New Haven is mostly excluded from the
CPI, the same is not true in the Narrowed CPI (NCPI). For two indicators included in the NCPI (the Education and
Transportation indicators), the best, most recent, most granular data from the most local sources was not always available in
every census tract. For example, the indicator of education quality included in the Community Priorities Index, the “School
Proximity Index,” is available for all census tracts, but it depends solely on test scores to evaluate local schools. Test scores
prove to be a better indicator of poverty than education quality (Petrelli & Wright, 2022), so the Narrowed CPI includes an
indicator based on the Next Generation Accountability System (NGAS), a ranking system devised by the Connecticut
Department of Education that provides schools with holistic scores according to 12 indicators of education quality, including
chronic absenteeism, individualized scores according to subject (e.g., Math, Science), and other factors. However, not every
school in New Haven is scored in the NGAS, so the census tracts without educational programming scored in the NGAS are
devoid of data (Map II.6.; all data listed in Appendix V). Still, the indicator was included in the Narrowed CPI due to the
high quality of the data that is available from NGAS. The CPI is also missing data on food insecurity for one census tract.
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Table 1: Data, data sources, and year corresponding to the nine indicators included in the CPI
and NCPI, in addition to the indicator for POC population and low income population. All data
are at the census tract level.
Indicators

Housing
Insecurity

Community Priorities
Index

Source

Narrowed CPI

Housing Burden: # of Houses with 1 or more housing unit problems (lacks kitchen
or plumbing, more than 1 person per room, or cost burden > 30%)

Food
Insecurity

Food Research Atlas:
Percentage of tract population
living more than one-half mile
from the nearest supermarket,
supercenter, or large grocery store.

Access to
Employment

Job Proximity Index: Quantifies
the accessibility of a given
residential neighborhood (Census
Block Group) as a function of its
distance to all job locations within
an area, with larger employment
centers weighted more heavily.

USDA
Economic
Research
Service, 2019

Source
U.S. Department
of Housing &
Urban
Development
(HUD),
2014-2018

Percent of people receiving
SNAP; Free/reduced lunch
enrollment.

American
Community
Survey (ACS),
2015-2019

HUD, 2017

Job Count: Jobs Counts by
Census Tracts Where Workers
are Employed, normalized by
population.

U.S. Census’
Center for
Economic Studies:
Longitudinal
Employer-Househ
old Dynamics
(LEHD) program.
OnTheMap.
2002-2019 totals.

Public Safety

AGS Crime Index: Relative Risk
of Murder, Rape, Robbery,
Assault, Burglary, Theft, or Motor
Vehicle Theft

Environmental
Systems
Research
Institute
(ESRI), 2021

Crime Count: Locations and
kinds of crimes (Aggravated
Assaults, Burglaries, Larceny,
Motor Vehicle Thefts,
Murders, Robberies) in New
Haven between 2017 and
2019 (with one 2016 data
point). Normalized by
population.

New Haven City
Plan Department,
2016-2019.

Physical
Health

Model-based estimate for crude
prevalence of physical health “not
good” for >=14 days among adults
aged >=18 years, 2019

Centers for
Disease
Control &
Prevention:
PLACES, 2019

Model-based estimate for
crude prevalence of current
lack of health insurance
among adults aged 18-64,
2019

CDC PLACES,
2019

Access to
High-Quality
Education

School Proficiency Index:
School-level data on the
performance of 4th grade students
on state exams to describe which
neighborhoods have
high-performing elementary
schools nearby and which are near
lower performing elementary
schools

HUD, 2016

Count of schools scored by
Next Generation
Accountability System
(NGAS): Broad set of 12
indicators that help tell the
story of how well a school is
preparing its students for
success in college, careers and
life.

CT Department of
Education: NGAS,
2021
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Access to
High-Quality
Public
Transportation

Low Transportation Cost Index:
Estimates of transportation
expenses for a family that meets
the following description: a
3-person single-parent family with
income at 50% of the median
income for renters.

Economic
Development

Department of Economic
Development Business
Assistance (DECD) 2009-2021:
Listing of direct financial
assistance to businesses from July
1, 2009-December 31, 2021

HUD,
2012-2016

Average One-Way Commute
Time for workers aged 16+
for all travel modes

ACS, 2016-2020

DECD,
2009-2021

Master Registry of
Registered Businesses in CT:
Ratio of Active to Inactive
Businesses registered in CT in
each census tract within last
10 years

Connecticut
Business Registry
(Business Services
Division of the
Secretary of the
State), 2009-2021

Mental Health

Model-based estimate for crude prevalence of mental health not good for >=14 days
among adults aged >=18 years, 2019"

CDC PLACES,
2019

Population of
Color

Proportion of population that identifies as anything other than “white, non-Hispanic.”

EPA EJSCREEN,
2021

Low Income
Population

Proportion of population with annual income less than or equal to 200% of the federal
poverty level.

EPA EJSCREEN,
2021

III.D. Index Compilation
The Community Priorities Index and Narrowed CPI are modeled after the index
employed by CalEnviroScreen, which is simple and straightforward in its mathematical design
(Figure 8). In CalEnviroScreen, a census
tract’s index score is calculated through
taking the average of the rates of exposure
to environmental hazards (“Exposures”)
and proximity to sites of environmental
pollution (“Environmental Effects”), and
then taking the product of that average and
the average of the proportion of the census
tract that is particularly vulnerable to health
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conditions (“Sensitive Populations”) and the proportion of the population that is
socioeconomically vulnerable (“Socioeconomic Factors”). For the Community Priorities Index
and the Narrowed Community Priorities Index, I convert all data into percentiles relative to the
other tracts in the city. I take the cumulative average of the indicators’ percentiles, and then
convert the final product into a percentile to provide a ranking of each census tract (Figure 9).
All indicators in both indices are equally weighted. I count how many times each neighborhood
in New Haven falls within the top 10 neighborhoods according to each of the 16 indicators in the
CPI and the NCPI (Appendix VI).

III.E. Statistical Methods
Bivariate and Multiple Linear Regression techniques, as well as Principal Component
Analyses (PCAs) were used in this study4. Spearman’s rank correlation coefficients, linear
coefficients, and Pearson correlation coefficients were used to characterize the relationship
between the percentiles of indicators included in the Community Priorities Index (CPI) and the
Narrowed CPI, as well as the CPI and NCPI scores themselves. Additionally, these techniques
were used to measure the relationship between the indicators included in the two indices and the
index scores themselves on the one hand, and on the other, race—the proportion of non-white,
non-Hispanic individuals (understood in this study as people of color, POC) residing in a census
4

Ordinary Least Squares analysis was performed in ArcMap (version 10.7.1) and Spearman correlation and
Principal Component Analysis was performed in R (version 4.1.3). For all statistical research, the units of
analysis were the 31 census tracts encompassed by the city of New Haven
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tract—and income, measured by the proportion of individuals in a census tract at or below 200%
of the federal poverty line, or “Low Income” individuals5. These two demographic indicators are
derived from EPA EJSCREEN (US EPA, 2019).
Bivariate and Multiple Linear Regression analyses are used in EJ studies to establish
disparities in the distribution of environmental burdens, particularly with respect to race, income,
and other demographic characteristics (Liévanos, 2018; Schwarz et al., 2015). In this analysis, I
use a bivariate analysis to provide a simple indicator of association between two variables. I also
employ the Spearman correlation measure as a check on the bivariate results. Whereas bivariate
regressions assume that the relationship between two variables must be linear, the Spearman
correlation measures monotonic relationships, in which variables do not necessarily increase in
value at the same rate. In other words, if a relationship is associated with a low bivariate
coefficient but a high Spearman value, then the variables are correlated, though their relationship
is nonlinear.
I next perform a Principal Component Analysis (PCA) to examine the contribution to
variance explained by individual indicators in the indices and to visualize how these indicators
relate to one another in contributing to the distribution of burdens across New Haven. These
applications of PCA are common in EJ and public health studies 6 (Greenfield et al., 2017;
Messer et al., 2014). The PCAs in this study represent the relationships that the nine indicators
included in the two indices (CPI and NCPI) share with one another and with the %POC and
5

The measure of non-White, non-Hispanic individuals obscures within-group variation in the burden faced by
different non-White racial groups, which can often be significant (Cushing et al., 2015). Additionally, 200% of
the federal poverty line may be an insufficient measure of the proportion of “low-income” households in a
census tract, since living costs in New Haven may be high enough that residents of a household making more
than 200% of the federal poverty line may still identify as low-income. These limitations are discussed further
in the Discussion section of this paper.
6
Missing values from the CPI (1 tract with no data for food insecurity) and the NCPI (1 and 8 tracts with no data for
transportation and education, respectively) were imputed as the averages of those tracts that did have data. This
technique is the simplest method of conducting a PCA, but it distorts the variance of the data. However, the
number of missing values in each case is small enough as to cause minimal distortions (Dray & Josse, 2014).
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%Low Income measures. I identify the loading factors of each indicator in the two indices,
which are the contributions of those indicators to the principal components (Appendix VII).
Identification of the loading factors allows me to group indicators into related clusters—those
indicators that have high correlations with the principal component can be used to understand
which indicators are necessary to understand the overall burden of a neighborhood, but indicators
with low loading factors are less influential in visualizing the distribution of EJ burden.
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IV. Results
IV.A.

Bivariate Linear Regression

Most of the indicators in the NCPI are not significantly correlated with the indicators in
the CPI (Table 2). As a result, the index scores, which are the averaged values of the indicators in
each of the two indices7, demonstrate only slight, non-significant correlations with one another
(Pearson coefficient: r; Spearman’s
correlation: R; r = 0.26, R = 0.26, p =
0.16). The only indicators that are
significantly correlated with one another
between the two indices are the
indicators of economic development (p =
0.04), public safety (p = 0.02), and
physical health (p <0.00001). The lack of
correlation between the two indices
warrants further investigation of the
individual indicators included in the two
indices and the relationships between the
measure of an indicator included in one index and the alternative measure included in the other.
The NCPI’s indicator of economic development is a ratio of the businesses that have
opened since 2012, but have since closed, to the ratio of businesses that have remained open
since first opening at some point between 2012 and the present day. The CPI’s indicator of

7

Exceptions: Mental Health and Housing Insecurity indicators are not included in the CPI/NCPI comparison, since
these indicators are the same across both indices and would artificially inflate the correlation between the two.
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economic development is a count of the businesses that have received direct funding from the
CT Department of Economic Community Development (DECD), in which percentiles have been
reversed such that higher-scoring tracts host fewer businesses that have received DECD funds.
The moderate inverse correlation between these two variables (r = -0.44, R = -0.34, p = 0.04)
suggests that small businesses are more likely to receive DECD funding when the census tract is
experiencing high rates of business closures.
The public safety indicators in the two indices are as follows: for the CPI, it is a
(reversed) model-based index of violent and property crime, and for the NCPI it is a raw count of
the crimes, normalized by the population to ensure that more populous tracts are not weighted
more heavily. These two measures have a moderate positive correlation with one another (r =
0.36, R = 0.47, p = 0.01), but the low R2 value (R2 = 0.18) and only moderate magnitude of

linear correlation (and slightly higher Spearman’s constant) indicate that the data may
display a nonlinear relationship. In any event, an increase in the actual reported number
of crimes in a census tract corresponds to a moderate increase in the reversed AGS model
for crime risk.
Lastly, the indicators of physical health in the two indices are strongly, significantly, and
positively correlated (r = 0.92, R = 0.92, p < 0.000001). In the NCPI, the indicator is the
proportion of residents who reported their physical health as “not good” in the last two weeks,
and in the CPI, it is the proportion of residents aged 18-64 without health insurance.
Figures 10 and 11 geospatially depict the results of the CPI and the NCPI, and Figure 12
geospatially projects the deviation of the NCPI from the CPI, when considering only the
averages of the 7 indicators that do not overlap with the CPI, (i.e., excluding Housing and Mental
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Health indicators). The NCPI underestimates the CPI in 12 census tracts, overestimates the CPI
in 12 census tracts, and is within 0.5 standard deviations of the CPI in 8 tracts.
When examining the distribution of
burdens at the neighborhood level, 10
areas emerge as the most overburdened
neighborhoods according to all the
indicators across both the CPI and the
NCPI. Those “most overburdened
neighborhoods” are Newhallville, Long
Wharf, West River, the Hill, Mill River,
Fair Haven, Dixwell, Fair Haven
Heights, West Rock, and Quinnipiac
Meadows (Appendix VI).
Turning now to the comparison of the CPI and the NCPI with race (Table 3), I find that
most of the indicators included in the NCPI have a statistically significant correlation with the
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proportion of POC living in a census tract, though that correlation ranges in strength. Housing
insecurity (r = 0.73, R = 0.73, p < 0.00001), food insecurity (r = 0.80, R = 0.81, p < 0.000001),
mental health (r = 0.66 , R = 0.65, p < 0.0001), physical health (r = 0.83, R = 0.83, p <
0.000001), and the total NCPI Index (r = 0.76, R = 0.76, p < 0.00001) demonstrate strong,
positive, and significant correlations with the POC population. Additionally, access to
employment (“Jobs”) demonstrates a more moderate positive correlation with race (r = 0.76, R =
0.76, p < 0.00001). Importantly, economic development has a moderate, negative association
with the POC population (r = 0.76, R = 0.76, p < 0.00001), indicating that tracts with high rates
of business closure over the last 10 years are tend to have a smaller share of POC in their
populations, relative to other areas.
In the CPI, roughly half of the indicators correlate with race (Table 3). The strongest
correlations with POC are those relating to housing insecurity (same indicator as that used in the
NCPI), self-reported poor health (r = 0.83, R = 0.83, p < 0.000001), and self-reported poor
mental health (same indicator as that used in the NCPI). Despite the fact that two different
indicators of physical health are used in the two indices—in the NCPI, it is a measure of the
population without healthcare coverage, rather than self-reported poor health—they exhibit the
same relationship with the POC population, indicating a high level of robustness in the strong
relationship between health inequality and race. A slightly weaker correlation exists between
race and education (r = 0.53, R = 0.53, p < 0.01) and race and the whole CPI (r = 0.49, R = 0.49,
p < 0.01), with an additional weak correlation between race and public safety (r = 0.32, R = 0.32,
p = 0.08). There are no significant correlations between race and the CPI’s measures of food
access, economic development (DECD-supported businesses), employment opportunity (jobs per
capita), and transportation (average commute time to work).
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Table 3. CPI, NCPI, and component indicators’ correlations with race. Correlations described by
Pearson’s correlation coefficient (“Pearson”) and Spearman’s rank correlation coefficient
(“Spearman”). Variance denoted by R2, with values closest to 1 indicating that nearly all the
variance of the POC variable is explained by the indicator.
Community Priorities Index (CPI)

Narrowed Community Priorities Index (NCPI)

Component

Pearson

Spearman

R2

Component

Pearson

Spearman

R2

Index

0.49***

0.49***

0.24

Index

0.76***

0.76***

0.58

Housing

0.73***

0.73***

0.53

Housing

0.73***

0.73***

0.53

-0.06

-0.07

0.00

Food

0.80***

0.81***

0.65

0.53***

0.53***

0.28

Schools

0.38*

0.41*

0.16

0.15

0.11

0.02

Econ. Develop.

-0.48**

-0.47**

0.24

0.32*

0.32*

0.10

Public Safety

0.05

0.08

0.00

Jobs

0.11

0.10

0.01

Jobs

0.57***

0.57***

0.32

Ment. Health

0.66***

0.65***

0.43

Ment. Health

0.66***

0.65***

0.43

Phys. Health

0.83***

0.83***

0.69

Phys. Health

0.83***

0.83***

0.68

Transportation

-0.23

-0.24

0.05

Transportation

0.23

0.23

0.06

Comparison of
Food
CPI to
Schools
% Non-White,
Non-Hispanic Econ. Develop.
(POC)
Public Safety

Note: *p < .1, **p < .05, ***p < .01.
In comparing the CPI with income (Table 4), I find that the strongest correlations with
income are between the proportion of residents in a tract with income less than or equal to twice
the federal poverty level and self-reported poor health (r = 0.87, R = 0.87, p < 0.000001),
self-reported poor mental health (r = 0.86, R = 0.86, p < 0.00000001), and housing insecurity (r =
0.71, R = 0.71, p < 0.001). A more moderate, but statistically significant positive correlation
exists between public safety and income (r = 0.50, R = 0.50, p < 0.01). A moderate negative
correlation exists between the CPI’s indicator of transportation—the low-cost transportation
index—and income (r = -0.37, R = -0.38, p = 0.04), indicating that the costs of transportation
increase in wealthier tracts8. Lastly, the measure of education included in the CPI—the School
8

More precisely, this relationship indicates that when the costs of transportation increase, the proportion of the
census tract living at or below 200% of the federal poverty level decreases.
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Proximity Index—does not demonstrate a linear correlation with income (r = -0.07, p = 0.75),
though it does demonstrate a moderate degree of monotonicity with the low-income proportion
of the population (R = 0.50, p < 0.001). Education and POC may therefore demonstrate a
nonlinear relationship (Figure 13). No statistically significant correlations were identified
between income and the remaining three indicators.
All but two of the indicators included in the NCPI correlate with the low-income (LI)
proportion of New Haven’s population (Table 4), leading to a high correlation of the overall
NCPI values and the LI population (r = 0.87, R = 0.87, p < 0.000001). The highest correlations
exist between LI and a lack of healthcare coverage (r = 0.83, R = 0.83, p < 0.000001), followed
by food insecurity (r = 0.79, R = 0.79, p < 0.00001) and access to job opportunities (r = 0.69, R =
0.69, p < 0.0001)9. A more moderate correlation also exists between the NCPI’s education
indicator—the average NGAS ranking for schools in the census tract—and LI (r = 0.40, R =
0.41, p = 0.05). The measures of economic development and transportation in the NCPI are not
interpreted to be correlated with LI.
Table 4. CPI, NCPI, and component indicators’ correlations with income. Correlations described by
Pearson’s correlation coefficient (“Pearson”) and Spearman’s rank correlation coefficient
(“Spearman”). Variance denoted by R2 values.
Community Priorities Index (CPI)
Comparison of Component
CPI to
Index
% with Income
Housing
≤200% of
Federal
Food
Poverty Level
Schools
(Low Income,
Econ. Develop.
“LI”)

9

Narrowed Community Priorities Index (NCPI)

Pearson

Spearman

R2

Component

Pearson

Spearman

R2

0.45**

0.47**

0.20

Index

0.87***

0.87***

0.75

0.71***

0.71***

0.50

Housing

0.71***

0.71***

0.50

-0.05

-0.16

0.00

Food

0.79***

0.79***

0.63

-0.07

0.58***

0.00

Schools

0.40*

0.41*

0.16

-0.07

-0.07

0.00

Econ. Develop.

-0.15

-0.14

0.02

Housing insecurity and food insecurity correlations are identical to those in the CPI, so their relationships to LI are
the same as is described in the preceding paragraph.
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Public Safety

0.50***

0.50***

0.25

Public Safety

0.26*

0.21

0.24

Jobs

-0.22

-0.23

0.05

Jobs

0.69***

0.69***

0.47

Ment. Health

0.86***

0.86***

0.74

Ment. Health

0.86***

0.86***

0.74

Phys. Health

0.87***

0.87***

0.76

Phys. Health

0.83***

0.83***

0.69

Transportation

-0.37**

-0.38**

0.14

Transportation

0.06

0.05

0.00

Note: *p < .1, **p < .05, ***p < .01.
IV.B.

Principal Component Analysis

Since there is so little correlation between the CPI and the NCPI (Table 2), I disregard the
groupings of indicators into these two indices. Instead, I analyze all 16 indicators across the two
indices in addition to the two demographic indicators of race (POC) and class (LI). I use a
Principal Component Analysis (PCA) approach to identify four principal components (PCs) that
cumulatively amount to 76% of the variance of all 16 indicators plus race and class (Figure 13).
These principal components highlight different combinations of indicators that tend to correlate
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with one another10. When mapped onto New Haven (Figure 14), the distribution of these PCs,
which are groupings of correlated indicators, highlight different areas of the city as
overburdened. Each of these four PCs account for 41.3%, 19.8%, 9.0%, and 5.9% of the variance
across all indicators, respectively (Figure 13, Appendix VII).

10

The key indicators that comprise each PC were determined according to their “loading scores,” which are the
magnitudes of the correlations between each indicator and the PC as a whole (Appendix VII). Indicators with
higher magnitudes of correlation (>±0.3) are listed as the key indicators in each PC.
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The first PC corresponds to census tracts with populations that are predominantly low
income and of color, which experience high rates of housing burden, poor mental health, poor
physical health, high rates of SNAP benefits reception, and low rates of healthcare coverage.
Newhallville, West River, the Hill, Long Wharf, and Fair Haven all fall into this category (Figure
14A). The second PC describes tracts that have high rates of crime and business closure, but also
high rates of employment opportunity and DECD funding for small businesses. Downtown,
Wooster Square, and Mill River are highlighted in this PC, as well as Dwight, East Rock, Long
Wharf, and Fair Haven, to lesser extents (Figure 14B). The third PC, which highlights
Downtown, Wooster Square, Mill River, Beaver Hills, Edgewood, and the southern corner of the
Hill, relates to tracts with high rates of food access but also lengthy commute times (Figure 14C).
Lastly, PC 4 highlights tracts with low education quality (NGAS scoring system), but also low
rates of business closures and housing insecurity. Dixwell, West Rock, Newhallville, and parts of
Downtown and Prospect Hill are all highlighted in PC4 (Figure 14D).
IV.C.

Multiple Linear Regression: Race

In the event that a federal or municipal agency is unable to include race as an indicator in
its mapping tool due to concern that they may face litigation on grounds of discrimination
according to Title VI of the 1965 Civil Rights Act, a multiple linear regression model of
non-racial indicators that correlate strongly with race is necessary to determine which alternative
measures could serves as “proxies for race,” capturing the same communities that would have
been highlighted, had race been included. Table 3 lists the indicators in the CPI and in the NCPI
that correlate with POC, according to the results of the bivariate linear regression and the PCAs
conducted in this study. The following indicators have the strongest correlations with POC and
should therefore be included in the multiple linear regression model with race as the outcome:
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Housing Insecurity (measured in both indices by the share of households with one or more of the
following housing problems: no kitchen, no plumbing, more than one person per room, or
housing costs >30% of income), the CPI’s measure of Physical Health (self-reported poor
health)11, Mental Health (measures in both indices as self-reported poor mental health), the CPI’s
indicator of Education (School Proximity Index), the NCPI’s measure of Jobs (per capita number
of jobs), and the NCPI’s indicator of Food Insecurity (share of population receiving SNAP
benefits/free or reduced school lunch costs). However, this still leaves three indicators that must
be accounted for in the model: Public Safety, Transportation, and Economic Development. For
these indicators, I select the indicators in Table 3 that demonstrate the most positive possible
correlation with POC: the CPI’s Public Health indicator (AGS Crime Index, r = 0.50), the
NCPI’s measure of Transportation (average commute time to work, r = 0.06) and the CPI’s Econ.
Develop. indicator (the number of
DECD-funded small businesses, r =
-0.07).
Table 5 reports the results of
the multiple linear regression
analysis, according to three models.
Model 1 includes only the indicators
in the CPI and NCPI that correlate
most strongly with POC, Model 2
adds LI, and Model 3 includes only
Phys. Health and LI. Across all three
11

Although the NCPI’s and the CPI’s measures of health demonstrate identical correlations with POC (Table 3), the
CPI’s measure was selected because it is a self-reported measure, and this study seeks to prioritize measures of
the personal experiences of New Haven residents over other kinds of indicators.
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models, the only statistically significant correlation with respect to POC is that between POC and
self-reported “poor” health (Model 1: β = 0.66; Model 1: β = 0.94; Model 1: β = 0.93). In other
words, when controlling for income, housing insecurity, food insecurity, employment
opportunity, public safety, education quality, transportation access, economic development, and
mental health, reports of “poor” health in the last two weeks serve as the best proxy for the
proportion of individuals that identify as anything other than non-White and non-Hispanic.
Controlling for those other factors, a one-point increase in the proportion of residents that reports
having been in poor health for two weeks or more corresponds to a 0.94-point increase in the
proportion of residents who identify as people of color (POC), when controlling for the other
factors listed above. Further research is needed to establish causality between these two
variables, but this high and robust correlation suggests that self-reported “poor” health may be an
adequate candidate for indicators that can substitute for measures of race.
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V. Discussion
V.A.

Discussion of CPI and NCPI Indicators

The key finding of the statistical comparison between the CPI and the NCPI is as follows:
when trying to map community vulnerability in New Haven, the indicators one selects when
trying to quantify that vulnerability matters. This finding may seem intuitive, but its implications
are fundamental to the process of geospatially capturing the distribution of burden across a city.
Seemingly related indicators of the same kind of vulnerability may not actually categorize the
same communities as overburdened. The inclusion of different indicators of Food Insecurity,
Jobs, Public Safety, Physical Health, Education, Transportation, and Economic Development
between the CPI and the NCPI causes the indices themselves to produce highly varied outcomes
(Table 2). Is the CPI or the NCPI more accurate in capturing the vulnerability of neighborhoods
across New Haven? Only a longtime resident of the city or someone who has been working with
community members for many years would have the expertise to assess that question. However,
investigating the indicators themselves and the relationships between different indicators of the
same kinds of burden may illuminate which indicators a researcher can trust, versus those that
may require further investigation before accepting their results.
The CPI and the NCPI share two indicators for the same burdens: the indicator of Mental
Health, which is the self-reported description of a person’s mental health as “poor,” and the
indicator of Housing Insecurity, which is the share of residents with one of several housing
problems (lacking a kitchen or plumbing, more than one person per room, or more than 30% of
one’s income spent on housing costs). Both of these measures demonstrate strong, positive, and
significant correlations with the proportion of non-White and Hispanic individuals (here defined
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as people of color, POC) in a census tract (Table 3) and the share of residents living at less than
or equal to twice the federal poverty level (low-income individuals, LI, Table 4). These
correlations demonstrate that tracts with large LI populations and large populations of POC tend
to also be census tracts where large shares of the population are housing insecure and have poor
mental health. These findings align with previous public health and sociological research that
suggests that structural racism and systemic income inequality—both pervade housing policy
and have impacts in every facet of American society—have created the conditions whereby
low-income people and POC are more likely to suffer from housing insecurity and mental health
difficulties (Hess et al., 2020; Cox et al., 2017).
However, the two indices differ on more indicators than they share. For example, the
CPI’s indicator of Food Insecurity is the share of a census tract’s population that lives more than
0.5 miles from the nearest supermarket, grocery store, or grocery supercenter, whereas the
NCPI’s indicator of Food Insecurity is the share of a census tract’s population receiving SNAP
benefits or reduced/free school lunches. These two indicators highlight entirely different areas of
New Haven as overburdened (Map II.2) and display no correlation with one another (Table 2).
This lack of correlation suggests that, in New Haven, close proximity to a grocery store does not
necessarily translate into the ability to afford the produce sold at that store, and living far from a
grocery store does not necessarily indicate that a person is food-insecure. Some of the areas
farthest from grocery vendors in New Haven are East Rock, Westville, and the East Shore
neighborhoods, which are some of the areas of New Haven with the lowest proportions of LI
populations (Map III.3). Reception of SNAP benefits, on the other hand, does correlate strongly
with income (Table 4). SNAP benefit reception may therefore provide a better indicator of food
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insecurity in New Haven than proximity to the nearest grocery store, supermarket, or food
superstore.
In Appendix VIII, I list all indicators included in the CPI and NCPI and categorize them
as Low, Medium, or High Quality for mapping community vulnerability/resilience in New
Haven. Rationales for these designations are derived from observations of their spatial resolution
(whether data is available for all New Haven census tracts), comparisons of their relationships to
POC and LI (according to the simple linear regression models in Tables 3 and 4) with existing
literature, and the geographic and economic conditions of New Haven. Interpretations of the
correlations (or lack thereof) between the CPI and NCPI indicators of the same kind of burden
are also provided in the final column of the table. The highest-quality metric of burden listed for
each indicator will be used in a publicly-available version of the Community Priorities Index,
called the Final Community Priorities Index (FCPI).
Whereas the linear regression analysis conducted in this study reveals the relationships
between both the individual indicators and their counterparts in the other Index (CPI or NCPI) as
well as the correlations between those indicators and POC and LI, the Principal Component
Analyses (PCAs) demonstrate how all the indicators included in both indices can be clustered to
visualize unique burdens in individual neighborhoods. The key finding of this analysis is the
result of Principal Component 1 (PC1), which highlights the predominantly POC and LI areas of
New Haven that are most overburdened on dimensions of housing burden, mental health,
physical health, food insecurity12, and low rates of healthcare coverage. Those areas are
Newhallville, West River, the Hill, Long Wharf, and Fair Haven neighborhoods (Map 14A).
None of the indicators in PC1 are correlated with their respective PC at a value greater than 0.4

12

As measured by the proportion of the census tract that receives SNAP benefits or free/reduced lunch enrollment in
schools.
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(Appendix VII). The fact that none of the highest-correlated indicators (cutoff value of ±0.30 or
greater magnitude) in the PCs emerge as the leading driver13 of the PC indicates that none of
these factors are any more or less critical to understanding the distribution of burden in New
Haven, because they are all necessary. Since PC1 describes a plurality of the variance in the 18
indicators (41.3%), an adequate visualization of burden/resilience for POC and LI communities
in the city will require indicators of Housing Insecurity, Food Insecurity, Physical Health, and
Mental Health.
PC2 highlights the Downtown, Wooster Square, and Mill River areas (Map 14B) as
locations where crime and business closures are high, but employment opportunities are
numerous and the DECD is likely to fund small businesses, according to data from the last
decade (Table VII.1). These results suggest that policymaking strategies aimed at addressing
burden in these areas should target crime and economic development, rather than the other
indicators included in this analysis.
PC3 and PC4 are less expansive than the previous PCs, driven by only a couple or a few
indicators of burden that may or may not correspond to difficulties that residents face daily. PC3
highlights Downtown, Wooster Square, Mill River, Beaver Hills, and Edgewood as
neighborhoods where grocery stores are accessible, but people spend longer than average en
route to their places of work (Map 14C). PC4, when geospatially projected, depicts Dixwell,
West Rock, Newhallville, and parts of Downtown and Prospect Hill areas where public education
is low-quality according to the Next Generation Accountability System (NGAS), and rates of
business closures have been low over the past decade and housing burden has also been low
(Map 14D). This PC is likely influenced by the fact that eight census tracts did not encompass
any schools in the NGAS system, which scores only publicly-funded schools. For those census
13

Would require a loading factor coefficient of 0.6 or more, according to research on PCA analyses (Howard, 2015).
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tracts that are missing NGAS-scored schools, I impute the average NGAS score of all the other
tracts in the dataset. This method likely obscures the reality of education quality and access in
these neighborhoods14, potentially artificially inflating their NGAS scores and causing census
tracts hosting schools below the average NGAS score to seem lower in education quality than
they actually are.
The results of the multiple linear regression analysis are among the most striking of this
study. After selecting for the measures from each of the nine indicators in the CPI and NCPI that
have the strongest correlations with POC and conducting a multiple linear regression that
accounts for all those indicators, the only indicator that correlates with POC is self-reported
“poor” physical health. This finding is useful to municipal, state, and federal officials who are
tasked with mapping community burden without variables that quantify race, due to concerns
that they may face legal opposition on the grounds of Title VI of the Civil Rights Act, which
prohibits recipients of federal aid (e.g., state and local governments) from discriminating on the
basis of race. In the absence of race, self-reported poor physical health, which is strongly
correlated with POC15 ( β = 0.96, p = 0.02), may serve as a sufficient substitute in capturing
POC populations in the geospatial distribution of burden.
As the Biden administration considers using income, unemployment rates, measures of
air pollution, and proximity to environmental hazards (e.g., Superfund sites, incinerators),
self-reported poor physical health may be another proxy for race worth considering (Friedman,
2022). This finding aligns with existing research supporting the hypothesis that POC are more
likely to have low-qualities of self-reported health (Lee et al., 2021; Garcia et al., 2015; Ojinnaka

14

Edgewood, Long Wharf, the Annex, and parts of the Hill, Downtown, Mill River, Fair Haven, Prospect Hill,
Dixwell, Dwight, and Westville neighborhoods do not include any schools in the NGAS system.
15
When controlling for LI and the other eight factors in the CPI (Housing Insecurity, Food Insecurity, Jobs, Public
Safety, Physical Health, Education, Transportation, Economic Development, and Mental Health).
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& Bruening, 2021). The disparity between POC and non-Hispanic whites with respect to
self-reported health can be explained by the issue of medical racism. POC—particularly Black
people—are more likely to both receive lower qualities of healthcare and be reluctant to seek
medical assistance for health conditions, given concerns about poor treatment by health
professionals (Shen et al., 2018; Fennell, 2015). Thus, despite poor health, POC may not seek or
access proper treatment for their health issues, leading to poor health over the long term.
V.B.

Indicators for Inclusion in Community Priorities Index

When I consider which indicators to include in a publicly-available mapping tool of
cumulative burdens in New Haven—a “Final Community Priorities Index (FCPI)”—several
indicators stand out. First and foremost among these is self-reported poor physical health, an
indicator that both aligns with the objective of this study to centralize community perspectives in
the design of a mapping tool of community vulnerability and correlates highly with both POC
and LI. Inclusion of this indicator allows for the creation of a race-neutral mapping tool, which
may be of interest to policymakers wary of including racial indicators in their maps for fear of
legal challenges. Self-reported poor mental health aligns with the objectives of this study, and it
is the only indicator of mental health considered in the CPI and NCPI. Housing burden, like
mental health, is also the only indicator of housing insecurity under consideration, so it and
self-reported poor mental health will be included in the online GIS mapping tool of the FCPI.
I will also include the share of the population receiving SNAP or free/reduced school
lunch benefits as a measure of Food Insecurity and the Low-Cost Transportation Index (LCTI) as
a measure of Transportation. The alternatives to these two measures—the share of the population
living more than one-half mile from the nearest grocery store, supermarket, or grocer superstore,
and average commute time to work—do not speak to the cost burden of food insecurity or
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transportation injustice; thus, they serve as poor indicators of the vulnerability of low income and
POC populations in New Haven. Furthermore, whereas the SNAP benefits indicator is included
in PC1 along with Housing Insecurity, Mental Health, and Physical Health Indicators, proximity
to grocery vendors is not a relevant factor in determining burden, according to the PCA of all
indicators in the CPI and NCPI. The additional indicators included in PC1 are the School
Proximity Index, jobs per capita, and the POC and LI indicators. These indicators will all be
included in the FCPI.
The remaining indicators to be selected are those that pertain to Economic Development
and Public Safety. For the former, the count of businesses that have received DECD funding
serves as the best available indicator of economic development, since the alternative indicator of
economic development highlights Downtown as the area that is most economically
underdeveloped, and then seemingly assigns values to the surrounding census tracts according to
their proximity to Downtown. Since Downtown is arguably the most economically active area of
New Haven, the alternative measure should not be included in the FCPI. However, neither

indicator is particularly high quality. Better data is needed to model economic development in
New Haven (Recommendations for Urban Governance). Between the AGS Crime Index and the
population-adjusted crime count, either indicator could be included. However, since the
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population-adjusted crime count relates to New Haven CompStat reports, and the Crime Index is
a model-based measure, the former will be included in the FCPI as the indicator of Public Safety.
V.C.

Limitations of Study

Despite the important contributions of this study to local governance and community
advocacy in New Haven, there are several key limitations that future research should address.
Firstly, the sample of contacts for this study was limited only to New Haven community leaders
and the residents to whom they could disseminate the survey in the few weeks it was available
for input. The 70 respondents named the nine indicators above as key priorities for their
neighborhoods; however, a broader sample size that prioritizes input from residents would more
accurately reflect the top concerns of New Haveners for their communities.
Secondly, residents and community leaders should again be consulted on the maps
produced in this study. As one survey respondent in Newhallville described, available data from
the Census Bureau and other sources often does not accurately describe the experiences of
people actually living and working in New Haven, in large part because census data is largely
collected by phone, so some low-income people who may not be able to afford a phone, or may
be reluctant to respond to a phone call from a researcher they do not know, may not answer a call
from the a research agency. She contends that New Haven needs more community-driven data
collection initiatives, since she believes that some New Haveners, particularly those who are low
income and people of color, would be more likely to share their experiences with a community
member who knocked on their door. Models for this kind of research collection exist in New
Haven, such as a community-engaged approach to a health needs assessment conducted in 2016
by the Community Alliance for Research and Engagement (CARE, Santilli et al., 2016). The
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FCPI and the indicators included in the index should therefore be ground-truthed in conversation
with New Haven residents who can speak to whether the map of burden seems accurate.
Thirdly, the statistical analyses conducted in this study do not include an analysis of the
errors associated with the data. Other studies of approaches to mapping environmental justice
burden include analyses of spatial autocorrelation, since linear regression models assume that all
terms are associated with independent errors, but there may be spatial dependence in the
regression errors (Schwarz et al., 2015; Greenfield et al., 2017; Liévanos, 2018). Additionally,
the data used in this study was often associated with large error margins, so the trends those data
depict may not align with the reality of the distribution of those indicators on the ground.
Fourth, the measure of race included in this study—the proportion of a census tract that
identifies as anything other than “non-White, non-Hispanic,” interpreted in this study to mean
people of color (POC)—obscures variation in burden that may occur within racial groups that
correspond to the POC category. Further research is needed to understand how these groups
differentially experience burden in New Haven.
Lastly, much of the data in this study was derived from the U.S. census, and all data was
modeled at the census tract level. Census tracts, which roughly correspond to the neighborhoods
in New Haven, in some cases intersect with other neighborhoods. A higher spatial resolution is
necessary to understand the within-neighborhood variations in the distribution of burdens across
the city. Future research should model the FCPI at the census block group level, which would
provide city decision-makers with a better sense of not only the cumulative impacts of
neighborhoods, but which particular communities within neighborhoods are most impacted by
the burdens named in this analysis.
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VI. Conclusion
This study proposes a potential index of community vulnerability to inform governance
in New Haven at the neighborhood or sub-neighborhood (i.e., “community”) level. Whereas
other mapping tools derive their indicators of vulnerability through statistical research or a
hybrid research-outreach approach, in this study I derive indicators entirely from community
input on a survey that asks, “What are you most concerned about in the neighborhood(s) that you
work with?” After coding survey responses into indicator categories, I find that the 70
community leaders who responded to this survey are most concerned with Housing Insecurity,
Food Insecurity, Jobs Access, Public Safety, Physical Health, Education, Transportation,
Economic Development, and Mental Health in their neighborhoods. I define these indicators of
vulnerability through one metric of Housing Insecurity, one metric of Mental Health, and two
measures for each of the remaining seven indicators. I find that Newhallville, Long Wharf, West
River, the Hill, Mill River, Fair Haven, Dixwell, Fair Haven Heights, West Rock, and Quinnipiac
Meadows are the ten most overburdened neighborhoods in New Haven, each ranking among the
most overburdened neighborhoods for more than ten of the indicators of burden included in this
analysis (Appendix VI).
I group these metrics into a Community Priorities Index (CPI), which includes primarily
holistic measures of burden that statistically combine multiple metrics of burden, and a
Narrowed Community Priorities Index (NCPI), which includes metrics of burden that are
primarily defined according to just one metric of overall burden. I compare these two indices to
one another and find little evidence of correlation, leading me to the conclusion that there are
many ways to measure burden, and the metrics one selects can have enormous impact in
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determining the distribution of burden in a city. I select at least one indicator from each category
to be mapped in an online version of the index, which will be made publicly available in the
months to come.
I find that both indices have high correlations with race and income, but the NCPI is
more correlated with both than the CPI. I also find that, when controlling for the other eight
factors in the Indices as well as low-income populations, only self-reported physical health
correlates with race. This finding may be of interest to mapping tool developers based in
government agencies that receive federal funding. Since Title VI of the Civil Rights Act
prohibits recipients of federal aid from discriminating on the basis of race, some government
agencies may be reluctant to include metrics of race in their mapping tools out of a concern that
they may face litigation for doing so. The high correlation of self-reported health with race, a
relationship that is robust to other kinds of burden, may indicate that self-reported health could
be an adequate alternative to including race in the map.
Lastly, a key conclusion of this study is that, in New Haven, certain kinds of burden are
correlated with one another. Census tracts that are predominantly composed of low-income
residents and people of color tend to have higher rates of housing burden, poor mental health,
poor physical health, high rates of SNAP benefits reception, and low rates of healthcare
coverage. (e.g., Newhallville, Long Wharf, Fair Haven, West River, and the Hill). In another
grouping of census tracts in Downtown, Wooster Square, and Mill River, there are high rates of
crime and business closure, but also high rates of employment opportunity and DECD funding
for small businesses. In Downtown, Wooster Square, Mill River, Beaver Hills, Edgewood, and
the southern corner of the Hill, people have easier access to grocery vendors, but also lengthy
commute times. Lastly, in Dixwell, West Rock, Newhallville, and parts of Downtown and
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Prospect Hill, there is low education quality according to the NGAS scoring system, but also low
rates of business closures and housing insecurity. This analysis of key burdens at the
neighborhood level allows policymakers and community leaders to understand the kinds of
burdens that each neighborhood faces and design strategic interventions to disrupt these patterns.
“There is a growing cohort of local young people willing to step
up, take action, speak out. I am working hard to see more of these
young people representing greater diversity step up and engage in
addressing EJ issues, and would like to see Yale offer more direct
opportunities to them. There are wonderful students participating
in Yale's efforts to improve the world around them, through truly
laudable efforts. I would like to see more teamwork/mentoring
between Yale students and local college and high school students
and not simply treating the local population as one "in need."”
- Representative of the Neighborhood Housing Services of
New Haven
New Haven is a city with immense cultural, environmental, and historical resources.
Residents of the city care deeply for their communities and are eager to work to make them
better. The fact that so many community leaders responded to this survey and shared it with their
networks speaks to their love of the city—they are willing to take a chance on an undergraduate
thesis project if it means it might help them learn more about their communities through data.
This study’s focus on burden as it is distributed across the city should not be mistaken for a
classification of the city as “overburdened” or “in need.” It is a city, and as a city it has its
problems, but New Haveners are immensely proud to be from here, and for good reason. Fair
Haven, for example, struggles with food and housing insecurity, yet it is bustling with economic
activity and cultural vitality, features that are lost when quantifying only its burdens.
The focus on community vulnerability and burden in this essay are meant to guide
community leadership and focus decision-makers on the challenges the city has yet to overcome.
But New Haven has overcome much throughout its history, from government officials and Yale
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administrators seeking to fragment its vulnerable populations to epidemics of drugs and violence.
It has withstood its most difficult moments and remains resilient today not because of Yale or
any other institution, but because the people who comprise the city care for it deeply and work to
improve it tirelessly. In the Recommendations for Urban Governance section, I list some of the
proposals that community leaders shared with me in their survey responses and some of the key
lessons I learned through the course of listening to those community leaders and analyzing their
contributions. It is the residents of New Haven—not Yale, not Yale-New Haven Hospital, not the
city government—who are the experts on the city’s challenges today. If the city is to tackle these
challenges, coalitions of New Haven’s residents must lead the charge.
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Recommendations for Urban Governance
The following section delineates the implications of this study for use in city planning
and governance. I craft these recommendations in consultation with the survey respondents,
many of whom reported specific proposals for the city as methods of supporting their work
engaging residents in the care of their communities.

I.

Public Participation in Decision-Making
A. A Community Organizing Approach to Public Engagement
The fact that roughly half of all respondents received the survey from someone
other than myself over the course of the three weeks of the outreach phase of this
study is a testament to the mobilization capacity of New Haven community
groups and leaders. In the December, 2021 “Community-Centered Climate
Resilience in Connecticut” Yale School of Public Health report, the authors
describe a common sentiment among their focus groups of residents of the
Greater New Haven area: municipal planning processes are typically conducted
without due consideration of their opinions (YSPH, 2021). A potential
explanation for this disengagement of community input lies in the fact that
municipal governments rarely engage communities through methods beyond town
hall meetings, which disadvantage residents that may not have access to
transportation to attend the events, may not speak the language the government
body uses for the event, may be working at the time of the event, or are simply
never made aware of the event’s occurrence (Bryson, 2013; Carr, 2013; Prusia,
2019). The high response rate and rapid dissemination of this survey demonstrates
that a short, online survey phrased in accessible, non-academic language can be a
successful method of engaging community members.
However, a survey alone is not enough. An ideal approach to community
engagement would subscribe to principles of community organizing, which focus
on building consensus among participants, empowering them as decision-makers
on policies that affect their neighborhoods, and seeking to empower communities
to change the allocation of resources and power in their neighborhoods (Santilli et
al., 2016). These approaches center residents as the drivers of community
engagement, drawing on their existing social networks with their neighbors to
disseminate information and engage people in decision-making. This process may
involve targeted social media outreach, door-knocking, and other methods of
outreach that extend to all age groups, language groups, and specific cultural
communities. Empowering community members to conduct this outreach
themselves would allow city agencies to build their capacity by relying on the
community expertise that residents hold.
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B. Wraparound Services
“Wraparound services: supporting organizations and agencies working together
to support all of the needs of the individuals in the community - acute needs such
as food and housing and other needs such as educational equity and youth
violence prevention/job seeker support” - Representative of New Haven Reads
Despite the vast constellation of local community organizations working with
New Haven residents across the city, many survey respondents reported that these
organizations could be doing more to collaborate with one another to provide a
holistic range of services to communities across the city. These responses
underscore the need for an entity to unite these groups, formally or informally, to
meet together and strategize pathways for collaboratively serving residents with a
holistic range of “Wraparound Services.” The Community Foundation for a
Greater New Haven, which dispenses grant money to a multitude of local
organizations working to improve the quality of life in New Haven, may serve as
an ideal candidate for leading this uniting work. The City could also play a role
here in hosting conferences or other meetings of community-based groups who
are working with the same neighborhoods and populations in New Haven.
C. Access to Information & Resources
After the nine most commonly-reported indicators of vulnerability that
community leaders reported in the survey, “Access to Information and Resources”
was the most commonly mentioned issue for New Haven. More specifically,
respondents reported that New Haven residents are rarely made aware of the tools
that the City has made available for them to improve their communities’ and
personal ways of life. Respondents report the existence of “information silos,” in
which only some communities receive reports of ongoing decisions and resources
from the City, but many pockets of New Haven do not receive the same
information. Table 6 reports some of the specific resources that community
leaders identified as particularly inaccessible to residents, but many respondents
simply wrote, “access to information and resources,” a more general term that the
City should take as a call to make all resources more accessible and all
information more widely disseminated.
Table 6: Resources reported as inaccessible or opaque by organizations who made those reports.
Resource

Organizations Who Reported Lack of Access/Transparency

Federal COVID Relief & Bipartisan
Infrastructure Bill Monies

Yale Center for Business and the Environment, Table
Underground, New Haven Pride Center, Black Lives Matter
New Haven, Connecticut Equity Now, Hood Transformers

Crisis Response Teams

New Haven Pride Center, Black Lives Matter New Haven ,
Connecticut Equity Now, Hood Transformers

Food Pantries, SNAP benefits, School Meal
Assistance

United Way of Greater New Haven, Haven's Harvest

Section 8, LCI, Fair Rent Commission

United Way of Greater New Haven
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Pension Funds at State & City Level

Friends of Edgewood Park

Victim Services

BHcare HOPE Family Justice Center

Legal & Immigration Assistance

BHcare HOPE Family Justice Center

Backyard Soil Testing (Lead)

Neighborhood Housing Services (NHS) of New Haven

Signage Warning Residents of Health Dangers
of Subsistence Fishing in West River

Neighborhood Housing Services (NHS) of New Haven

Free COVID-19 Testing

Resident

River Access & Use

Able to Learn, Quinnipiac East Management Team

D. Community Steering Committee
The City should consider creating a community steering committee composed of
leaders of local community organizations that manages the promotion of
information and resources and provides community-informed perspectives on
how the City should prioritize the burdens it seeks to address. Such a committee
or advisory board could ameliorate some of the detachment that residents feel
from policy-making (YSPH, 2021). Furthermore, this steering committee could
use its social capital in New Haven neighborhoods to mobilize residents to
provide input on ongoing city decisions related to land use and community care.
Many survey respondents reported an eagerness to be involved in the decisions
the City makes with respect to serving residents, but they simultaneously
described a wariness toward the City due to a history of broken promises that they
feel the City has perpetuated. A committee of local community members who
have a long history of relationship-building with residents could serve as an
oversight board to ensure that the City upholds its commitments to serving
residents, and that residents are aware of the ways in which the City is acting to
benefit them. Any Community Steering Committee or Advisory Board should
therefore be well-integrated into the City’s decision-making.

II.

Capturing Vulnerability
A. Self-Reported “Poor” Health as Proxy for Race
In this study, I run a multiple linear regression analysis in which the outcome is
the share of people of color in a census tract and the independent variables are
housing burden, SNAP or free/reduced school lunch benefits reception, jobs per
capita, the AGS Crime Index, self-reported “poor” physical and mental health, the
School Proximity Index, commute time to work, and the number of small
businesses that have received funding from the CT Department of Economic and
Community Development (DECD). The only variable with a significant
correlation with respect to POC is self-reported “poor” physical health. In
mapping the nine burdens of vulnerability in New Haven, self-reported “poor”
health may therefore serve as an adequate substitute for a race-based variable.
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This finding is a useful starting point for government agencies that may be wary
of including a measure of race in mapping tools due to the concern that they
might be sued under Title VI of the Civil Rights Act, which prohibits recipients of
federal funds (e.g., state and city governments) from discriminating based on race
in any program or activity. Such legal grounds have been used in the past to
oppose the EPA’s attempts at environmental regulation (Yang, 2002), and the
Biden Administration is currently avoiding race as a variable in determining the
locations of vulnerable communities in need of federal funds (Friedman, 2022).
This finding is a first step—it does not establish causation, only correlation, so
further analysis is required to evaluate the robustness of this relationship.
Many EJ scholars argue that, due to the history of racism in governance in the
United States, race is a wholly necessary variable in determining the locations of
communities overburdened by EJ concerns (Hanafi, 2017). This theory is borne
out in this study—self-reported poor physical health may have a strong
correlation with POC (Table 3), but only by including an indicator of race directly
in a mapping tool can users of that tool actually visualize the communities most
affected by environmental racism and apartheid.
B. Community-Led Data Collection
“Newhallville doesn't actually have a median income of $30,000, as the Census
states. CARE says that actually the income is $15,000. DataHaven collects data
through a phone call, but low-income folks often don't have cell phones, access to
a charger, etc. CARE talked to 200 people, walking around the neighborhood and
asking people directly how much they make.” – Community Place-Making and
Engagement Network (CPEN)
In a phone call with CPEN, a representative shared the above remark with me.
There is little available research regarding residents’ perceptions of the accuracy
of Census data, but the studies that exist suggest that community residents’
definitions of the boundaries of their communities do not align with census tracts
(Pratt et al., 2020; Lee et al., 2019). This may, in part, explain the representative’s
dissatisfaction with Census data. However, the very fact that the representative is
so dissatisfied with the methods of data collection is a problem. Community
leaders need data they can trust.
Community-Based Participatory Research (CBPR) is a potential solution to this
understandable mistrust. CBPR methods empower members of the populations
under examination as co-creators of knowledge and advocates of social justice in
their own communities (Suarez‐Balcazar, 2020). If residents are given the
opportunity and resources to co-lead the research, they can more effectively
engage other community members who may be reluctant to speak with a
researcher from outside of their community. CBPR can thereby improve
participant recruitment, enhance capacity among research stakeholders, increase
the sustainability of project goals beyond the timeline of the research, and lend
their own perspectives regarding data collection methods (Santilli et al., 2016). In
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these ways CBPR can improve data quality overall, while averting the scenario in
which residents feel merely like the objects of examination.
C. Improving Data Availability & Quality
This study includes data from an expansive list of indicators of vulnerability. In
the course of searching for this data, I found some indicators for which it was
more difficult to identify sources of data than others. Economic development,
school quality, and public safety data at the census tract level are particularly
sparse. As a result, many of the indicators of these three burdens included in this
study were manually constructed using incomplete or dubious data. However,
other cities in Connecticut have created high-resolution datasets for many of the
burdens included in this study. Hartford, for example, lists census tract-level data
that could be relevant to food insecurity, public safety, health, housing, renewable
energy, and transportation (HartfordData, 2022). The City of New Haven, on the
other hand, shares a number of datasets in its GIS gallery, but these data are all
descriptive of features of the city, rather than indicators of burden (City of New
Haven, 2022).

III.

Recommendations for Yale Students and Other Yale Affiliates
A. Overcommitment and the Need for Tangible Benefits
“Please don't let this project be another cute and extractive exercise that Yale
writes off as community engagement. I love and work with many Yale students but,
after watching both community need and Yale's endowment grow during the
pandemic, have a deep and well-earned distrust of Yale as a corporation. New
Haven is not the university's petri dish.” – Resident
Yale students are eager to develop relationships with New Haveners and integrate
themselves into the city. However, survey respondents such as the one quoted
above shared a feeling of exhaustion in dealing with Yale student researchers.
New Haveners are tired of being treated like the objects of an analysis. If Yalies
are interested in conducting research with New Haven populations, they should be
careful not to over-promise the impacts of their research and the benefits of
participation. The following questions must be answered before a student
commits to conducting research with New Haven residents or community leaders:
1. Is the data I’m looking for already available?
2. Is there a way of conducting this research that doesn’t involve
community engagement?
3. What tangible benefits of participation in my study can I offer to
participants?
4. How do I anticipate this research being useful to New Haven
communities?
5. Is there a community-based organization that may be better situated to
conduct this research? Can I work with them to accomplish it?
6. Am I asking residents questions that will not impact them beyond this
study (e.g., questions that may be difficult or upsetting to answer,
questions that may elicit answers that could harm respondents)?
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If students do decide to move forward with their research, they must be prepared
to express gratitude to residents for their participation and share the results of
their analysis with their participants in a manner that is accessible to people of all
educational and professional backgrounds.

IV.

A Selection of Community-Derived Policy Recommendations

The following section includes direct quotes from survey respondents regarding the most urgent
challenges in New Haven and the steps the city could take to ameliorate those challenges.
A. Housing Insecurity
1. “Homeownership as a model for community stability. New Haven expends a
significant effort in attracting outside developer interest through tax abatements and
other incentives. Why not do the same for citizens looking to invest in their own city?
This could include tax relief for owner-occupied housing, but also grants and
low-interest loans to encourage repairs and renovations to existing historic housing
stock if owner-occupied.” – Resident
2. “Affordable housing that is more in line with the city's median income, not state.” –
Christian Community Action
3. “Home Energy Efficiency for low income residents in aging housing stock,
inclusive of remediating barriers to weatherization, weatherization, and deeper
measures including insulation, windows and other envelope improvements,
electrification of appliances heating, cooling and hot water systems and installation
of solar plus storage. Community Choice Aggregation (aka Community Power) and
Community Shared Solar should be priorities, and the New Haven Board of Alders
have unanimously supported both of these initiatives. However action is required at
the state level to allow them to be enacted locally. Home and Apartment energy
labeling is also crucial. Water conservation within homes can also start to be done
on a much deeper and broader scale than current. Inability to pay utility bills is a
major cause of homelessness in CT, but this broad statement only underscores the
urgency of addressing issues such as those mentioned above.” – Neighborhood
Housing Services (NHS) of New Haven
4. “Use the Covid Relief money and Build Back Better money when it comes to
creating green jobs that are run by community-based orgs led by BIPOC folks so
that the ownership of the work and the training actually benefits low income and
BIPOC communities in New Haven. In particular - housing improvements and solar
energy could build on the existing work to support Black and Brown contractors,
create new training and supports and grow that industry so that these communities
own and lead this work beyond just the start-up money.” – The Table Underground
and the Yale Center for Business and the Environment
B. Food Insecurity
1. Food for Asset Limited, Income Constrained, Employed (ALICE) Families: “We have
heard stories for years—and more since covid—recovered food has been
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well-received and much needed by many families and individuals that do not identify
as food insecure. These ALICE families are really struggling. We try to get food to
daycare centers- for staff and families- because the lasting effect of food for children
and families will be felt for generations. When daycare workers, who are underpaid
across the country have food, they can be better—more patient and more
present—providers. This has a lasting effect on our children.” – Haven's Harvest
2. Residential Service Coordinators & Food Banks at Subsidized Housing Sites: “Fair
Haven community needs cohesive support- food support, in particular. There are
many undocumented folks who are not getting their basic needs met. We work with a
few partners there—including FHCHC—and it is still not enough. We regularly
encounter subsidized housing sites—Elderly & Elm City Communities—with no
Residential Service Coordinators, and no food banks. Access to food—affordable,
healthy food—in dignified settings is needed. We bring food to daycare centers,
schools, other nonprofits, and faith communities.” – Haven’s Harvest
3. “Currently, a group of community partners are working to fill the school break gaps
(vacations) when no school meals are available. Also interested in increasing the
benefits cliff with SNAP (giving folks benefits longer when getting a job).” –
Resident
C. Early Childhood Services
1. “Early childhood research and personal experience have demonstrated that early
investments and intervention deliver exponential returns resulting in fewer needs for
special education services at the K-12 level. In spite of these, the City continues to
ignore early childhood and in my 20+ years of serving the city has not seen even a
marginal movement to change the conditions for young children in the city. Early
childhood services needs to be prioritized in New Haven.” – Hope For New
Haven/CERCLE
D. Public Amenities
1. “I would like to see the city invest in fully funding and staffing the Parks
Department and the Public Library. These are undervalued cultural assets that serve
everyone in New Haven. Fully funded, the libraries could have more comprehensive
hours—including evening hours - and serve more effectively as neighborhood
community centers. New Haven's fabulous parks have unending potential, including
income potential. I believe this investment could be transformative for these
departments and for the quality of life of the average New Havener. This
investment—a few million dollars a year—could have a measurable return on
investment quickly. The reason it does not happen is political—politicians think the
investment seems frivolous in light of the challenges facing New Haven.”
– Westville Village Renaissance Alliance
2. “Access to parks and green spaces that are high functioning and beautiful—if poorly
built and /or designed, the community and city will continue to devalue the
performance and service of those spaces and the cycle of disinvestment will
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perpetuate. If vetted design is not embraced, then newly planted street trees will
continue to die after a three to ten years because tree pits are too small to support
canopy growth and trees will be removed and pits paved over; if the hundreds of
bioretention planters that have been installed throughout the city are not planted with
appropriate plants or a collection of random plants that have no aesthetic coherence,
with barriers added as an afterthought to prevent people from walking into them, then
the rain gardens are simply inconvenient eyesores along public walkways with
negligible performance metrics; if thousands of hours are spent to create public
greenways without landowners making significant adjustments to accommodate
ambitious construction that will actually have an effect on how safely schoolchildren
and neighbors access sites, resources and move to and from work/school and home,
then the result is a marginal project with marginal impacts for marginalized people.
Too often, explicitly and implicitly as stated by public leaders and municipal
departments, excellent public design is regarded as an extraneous concern of
privilege, expense or opinion, instead of the foundation of civilization and healthy
civic culture.”
E. Universal Basic Income
1. “Establishment of 21st century industries and a path with supportive financial
investment toward employment and entrepreneurial opportunities. How can
environmental concerns, justice, tech innovation, policy, and education synthesized to
create synergy that will create Experimenting with Universal Basic income. New
Haven's residents that are likely to be lifelong residents need opportunities to become
economically stable.” – Resident
F. Expanding Available Resources
1. “Many resources and public agencies (food pantries, SNAP benefits, school meals,
Section 8, LCI, Fair Rent Commission are the ones I know something about) are
disconnected from the communities they are supposed to serve, which seems to come
from some combination of understaffing, management by people outside those
communities, and semi-hostile public policy designed to limit the access/impact. I
think that some challenges might be best addressed by revamping and expanding
existing programs rather than reinventing the wheel.” – Resident
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Appendix I: Comparison of Indicators
Commonly Included in EJ Mappers
The table below is drawn from the “Scoping and Recommendations for the Development of a
Connecticut Environmental Justice Mapping Tool” report from YSE and YSPH (del Fierro et al.,
2020), which the author of this paper helped to create for studies such as this one, in
collaboration with the coauthors of that study.
ST
All States
(Nationwide)

TOOL

INDICATORS: Pollution Burden

INDICATORS: Population Characteristics

EPA EJSCREEN

- PM2.5 level in air.
- Ozone level in air
- Diesel particulate matter level in air
- Air toxics cancer risk
- Air toxics respiratory hazard index.
- Traffic proximity and volume: Amount of
vehicular traffic nearby, and distance from
roads
- Percentage of housing units built before
1960, as an indicator of potential exposure to
lead.
- Number of significant industrial facilities
and/or hazardous waste sites nearby, and
distance from those
- National Priorities List (NPL) sites.
- Risk Management Plan (RMP) Facilities
- Hazardous waste Treatment, Storage
and Disposal Facilities (TSDFs)
- Proximity to toxicity-weighted wastewater
discharges

- Low-income (defined as the percent of a block
group's population in households where the
household income is less than or equal to twice the
federal poverty level)
- Minority (i.e., percent of individuals in a block group
who list their racial status as a race other than white
alone and/or list their ethnicity as Hispanic or Latino)
- Educational attainment
- Linguistic isolation
- Individuals under age 5
- Individuals over 65
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California

CalEnviroScreen

Environmental effects indicators:
- Cleanup sites (brownfields)
- Hazardous waste facilities (recycle, treat,
store or dispose of waste)
- Groundwater threats (chemicals stored in
containers on land or in underground tanks)
- Impaired water bodies (impairments can
restrict recreational use, harm wildlife
habitat and contaminate fish that people
may eat)
- Solid wastes facilities (landfills, composting
and recycling facilities)

Socioeconomic indicators
- Educational attainment
- Housing burden
- Linguistic
- Poverty
- Unemployment
Sensitive populations indicators:
- Asthma rate
- Cardiovascular
- Low birth rate babies

Exposure indicators:
- Ozone (air pollutant)
- Particulate matter 2.5
- Diesel PM emissions
- Toxic releases from facilities
- Drinking water contaminants (includes
natural and human sources of
contamination)
- Pesticide use (used for agricultural
purposes)
Washington

Environmental
Health Disparities
Map

Environmental exposures:
- NOx-diesel emissions
- Ozone concentration
- PM 2.5 concentration
- Populations near heavy traffic roadways
- Toxic release from facilities
Environmental effects:
- Lead risk from housing
- Proximity to hazardous waste treatment,
storage and disposal facilities
- Proximity to National Priorities List sites
(superfund)
- Proximity to Risk Management Plan facilities
- Wastewater discharge

Sensitive populations:
- Death from cardiovascular disease
- Low birth weight
Socioeconomic factors:
- Limited English
- No high school diploma
- Poverty
- Race
- Transportation expense
- Unaffordable housing
- Unemployed
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North Carolina

DEQ North Carolina Layers on map that relate to environmental
Community Mapping exposures:
System /
Environmental
- Aboveground storage tank incidents
Justice Tool
- Air quality permitted facilities
- Animal operation permits
- Brownfields programs sites
- Coal ash structural fills
- Contaminated dry-cleaning sites
- Hazardous waste sites, inactive hazardous
sites
- Land clearing and inert debris notifications
- Stormwater permits
- Wastewater treatment facility permits
- Permitted solid waste landfills
- Petroleum contaminated soil remediation
permits
- Possible dry-cleaning contamination
- Pre-regulatory landfill sites
- Solid waste septage sites
- Underground storage tank active facilities
- Underground storage tank incidents

Demographics:
- Asian, Black or African American, Hispanic or Latino,
Non-Hispanic White
- Disability
- Federal poverty level
- Household income (median household income in
2017 was $60,336)
Health (measured in people per 100,000):
- Asthma hospitalizations
- Cancer
- Cardiovascular disease
- Child mortality rate
- Diabetes
- Heart Disease
- Infant death rates
- Preterm birth rate
- Primary care physicians (the number per 10,000
residents)
- Stroke
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Vermont

DRAFT
Environmental
Health Disparity
Index

Environmental Risks
-Brownfields and hazardous sits
-Superfund Sites
-Traffic noise
-Landfills
-Air pollution
-PFAS in drinking water

Socio-economic:
-Poverty
-Unemployment
-Per capita income
-Education
-Health Insurance
-Free and Reduced lunch enrollment

Access to Environmental Resources
-Public recreational sites
-Trails

Population Vulnerability:
-Children
-Single Parent
-Elderly
-Disability
-Minority
-Limited English
Housing/Transportation:
-Large apt. Buildings
-No vehicle
-Group quarters
-Crowding
-Mobile Homes

Maryland

MD EJSCREEN

Environmental effects indicators:
- Lead Paint
- Proximity to risk management sties
- Proximity to treatment storage facilities
- Proximity to NPL sites
- Proximity to Major Direct Water Discharges
- Watershed Failure
Exposure indicators:
- NATA Air Toxics Cancer Risk
- NATA Respiratory Hazard Risk
- Ozone (air pollutant)
- Particulate matter 2.5 (air pollutants smaller
than 2.5 micron)
- NATA Diesel PM emissions (contains
hundreds of different chemicals) - includes a
traffic density indicator
- Traffic Proximity and Volume

Massachusetts

Environmental
Justice Viewer

Socioeconomic indicators
- Percent non-white
- Percent Low-income
- Educational attainment
- Housing burden (fraction of low-income households
that pay more than 50% on housing costs)
- Linguistic isolation (percent of limited English
speaking households)
- Individuals under 5
- Individuals Over 64
- Unemployment (over 16 years old out of work and
able to work are considered unemployed)
Sensitive populations indicators:
- Asthma Emergency discharge
- Cardiovascular disease discharge
- Low birth rate babies
- Asthma Emergency Visits
EJ Criteria:
Income
Percent minority population
English language isolation
Vulnerable Health EJ Criteria:
Heart attack
Childhood blood lead
Low birthweight
Childhood asthma
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Appendix II: List of Contact Organizations with
Neighborhoods Served and Areas of Concern
Organization

Self-Described Neighborhoods
Served

Focal Areas of Organization

Top Categories of Concern
Named

Respondent(s) reported that agency
serves all of New Haven, but
highlighted these neighborhoods:
Able to Learn West Rock, Amity, Westville, Fair
Haven, Quinnipiac Meadows, Fair
Haven Heights, Westville
Communities outside of New Haven

Climate Justice or Climate Change,
Environmental Management, Education, Arts,
Outdoor Education, Community
Improvement/Development

Education,
Immigration/Refugee
Services, Greenspace Access,
Neighborhood Resources,
Public Safety, Park
Maintenance

Arts Council
of Greater
New Haven

Economic development, Activism, Racial
Justice/Equity, Education, Arts, Politics / Local
Governance, Community
Improvement/Development, Journalism

Mental Illness, Inequality,
Social Cohesion,
Environmental Justice

BHCare:
All of New Haven
HOPE Family
Communities outside of New Haven
Justice Center

Environmental Justice, Housing Justice, Food
Justice, Climate Justice or Climate Change,
Economic development, Community Health,
Racial Justice/Equity, Environmental
Management, Education, Family Justice, Politics
/ Local Governance, Community
Improvement/Development

Public Safety, Housing
Insecurity, Jobs, Access to
Information and Resources,
Health, Immigration/Refugee
Services, Food Insecurity

BHCare:
Umbrella
Center for
Domestic
Violence
Services

All of New Haven
Communities outside of New Haven

Housing Justice, Food Justice, Economic
development, Community Health, Education,
Family Justice, Politics / Local Governance,
Domestic Violence

Housing Insecurity, Food
Insecurity, Jobs

Black Lives
Matter: New
Haven

All of New Haven
Communities outside of New Haven

Environmental Justice, Housing Justice, Food
Justice, Climate Justice or Climate Change,
Economic development, Data Access, Activism,
Community Health, Racial Justice/Equity,
Environmental Management, Education, Arts,
Family Justice, Outdoor Education, Politics /
Local Governance, Community
Improvement/Development

Access to Information and
Resources, Food Insecurity,
Policing, Jobs, Housing
Insecurity, Other,
Environmental
Contamination, Mental
Illness, Education, Public
Safety, Youth Services

Blockwatch
426

The Hill

Community Health, Education, Arts, Outdoor
Education, Community
Improvement/Development, Religious

Drugs, Economic
Development

Climate Justice or Climate Change, Economic
development, Racial Justice/Equity, Outdoor

Transportation, Inequality,
Housing Insecurity, Food

All of New Haven
Communities outside of New Haven

Bradley Street All of New Haven, East Rock East
Bicycle Co-op Rock
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Organization

Self-Described Neighborhoods
Served

Focal Areas of Organization
Education, Community
Improvement/Development

Respondent(s) reported that
Central
organization serves all of New Haven,
Connecticut
but highlighted these neighborhoods:
Coast YMCA Dwight
Communities outside of New Haven

The Hill, Newhallville

City of New
Haven:
Department of
Arts Culture

Respondent(s) reported that agency
serves all of New Haven, but
highlighted these neighborhoods:
Arts
Westville, Wooster Square, Fair Haven
Heights, East Shore
Communities outside of New Haven

City of New
Haven:
Youth and
Recreation
Department

All of New Haven

Housing Justice, Food Justice, Family Justice,
Religious, Poverty, Social Services

CPENCommunity
Newhallville
Place-making
in

Poverty, Social Cohesion,
Economic Development, Jobs,
Public Safety, Food
Insecurity, Housing
Insecurity, Health, Policing

Jobs, Youth Services

Activism, Education, Politics / Local Governance,
Public Safety, Youth Services
Community Improvement/Development

Respondent(s) reported that
organization serves all of New Haven,
Citywide
but highlighted these neighborhoods:
Activism, Racial Justice/Equity, youth
Youth
Edgewood, Newhallville, Dixwell,
development
Coalition, Inc. Dwight, The Hill, Downtown, Fair
Haven, Communities outside of New
Haven

All of New Haven
Communities outside of New Haven

Insecurity, Transportation,
Food Insecurity

Housing Justice, Food Justice, Community
Health, Racial Justice/Equity, Education, Outdoor
Education, Childcare, Health
Education, Community
Improvement/Development

Christian
Community
Action, Inc.

Connecticut
Equity Now

Top Categories of Concern
Named

Housing Insecurity, Mental
Illness, Education, Public
Safety, Policing

Environmental Justice, Housing Justice, Food
Justice, Climate Justice or Climate Change,
Economic development, Data Access, Activism,
Community Health, Racial Justice/Equity,
Environmental Management, Education, Arts,
Family Justice, Outdoor Education, Politics /
Local Governance, Community
Improvement/Development

Access to Information and
Resources, Food Insecurity,
Policing, Jobs, Housing
Insecurity, Other,
Environmental
Contamination, Mental
Illness, Education, Public
Safety, Youth Services

Environmental Justice, Food Justice, Economic
development, Data Access, Community Health,
Racial Justice/Equity, Environmental
Management, Education, Outdoor Education,
Community Improvement/Development

Access to Information and
Resources, Neighborhood
Resources, Economic
Development
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Organization

Self-Described Neighborhoods
Served

Focal Areas of Organization

Top Categories of Concern
Named

Engagement
Network
Downtown
Evening Soup All of New Haven
Kitchen

Housing Justice, Food Justice, Community Health Housing Insecurity

Respondent(s) reported that agency
serves all of New Haven, but
highlighted these neighborhoods:
Edgerton Park
East Rock, Mill River, Newhallville,
Conservancy
Prospect Hill
Communities outside of New Haven:
Hamden

Food Justice, Racial Justice/Equity, Outdoor
Education, Community
Improvement/Development, Environmental
Justice, Climate Justice or Climate Change,
Environmental Management, Housing Justice

Respondent(s) reported that
organization serves all of New Haven,
but highlighted these neighborhoods:
Elm City
Newhallville, Dwight, The Hill, Fair
Racial Justice/Equity, Education
Internationals
Haven,  Quinnipiac Meadows, Fair
Haven Heights, Dixwell, Dwight, The
Hill, Fair Haven, Fair Haven Heights

Food Insecurity, Housing
Insecurity, Mental Illness,
Health, Social Cohesion,
Inequality, Community
Beautification, Greenspace
Access, Infrastructure, Park
Maintenance, Public Safety

[No Response Provided]

EMERGE
Connecticut

Respondent(s) reported that
organization serves all of New Haven,
Racial Justice/Equity, Community
but highlighted these neighborhoods:
Improvement/Development, Prison Reentry /
Edgewood, Newhallville, Dwight,
Workforce Development, Economic Development
Dixwell, The Hill, Fair Haven, Fair
Haven Heights

Housing Insecurity, Mental
Illness, Jobs, Racism,
Policing, Transportation,
Childcare

Fair Haven
Community
Health Care

Respondent(s) reported that
organization serves all of New Haven,
Housing Justice, Food Justice, Activism,
but highlighted these neighborhoods:
Community Health, Racial Justice/Equity
Fair Haven, Quinnipiac Meadows, Fair
Haven Heights

Poverty, Immigration/Refugee
Services, Health, Food
Insecurity

Fair Haven
Community
Management
Team

Fair Haven

Fairmont Park
Fair Haven Heights
Work Crew

Fellowship
Place

Respondent(s) reported that agency
serves all of New Haven, but
highlighted these neighborhoods:

Politics / Local Governance, Community
Improvement

Health, Air Quality,
Environmental
Contamination, Climate
Change

Environmental Justice, Food Justice, Activism,
Racial Justice/Equity, Environmental
Management, Education, Outdoor Education,
Community Improvement/Development, Health
and Wellness

Park Maintenance,
Greenspace Access,
Environmental Justice

Housing Justice, Food Justice, Environmental
Management, Outdoor Education

Mental Illness, Park
Maintenance, Housing
Insecurity, Public Safety
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Organization

Self-Described Neighborhoods
Served

Focal Areas of Organization

Top Categories of Concern
Named

Prospect Hill, East Rock
Communities outside of New Haven:
Hamden
FISH of
Greater New
Haven

All of New Haven
Communities outside of New Haven

Food Justice

Food Insecurity

Friends of
East Rock
Park

East Rock, Mill River

Climate Justice or Climate Change, Economic
development, Politics / Local Governance

Environmental Justice,
Economic Development,
Other

Friends of
Edgewood
Park

Westville, Edgewood, Beaver Hills,
Dwight

Greenspace Access, Park
Environmental Justice, Climate Justice or Climate Maintenance, Jobs, Public
Change, Environmental Management, Outdoor
Safety, Housing Insecurity,
Education
Access to Information and
Resources

Friends of
Lenzi Park

Wooster Square

Environmental Management, Community
Improvement/Development

Greater New
Haven Green
Fund

Respondent(s) reported that
organization serves all of New Haven,
but highlighted these neighborhoods:
Environmental Justice, Environmental
West Rock, Edgewood, West River,
Management, Food Justice, Climate Justice,
Newhallville, Dixwell, Dwight, Fair
Community Health, Outdoor Education
Haven, Annex
Communities Served Outside of New
Haven:
East Haven, Woodbridge and Hamden

Public Safety, Environmental
Contamination, Air Quality,
Drugs, Health, Transportation,
Environmental Justice

Haven's
Harvest

Respondent(s) reported that
organization serves all of New Haven,
but highlighted these neighborhoods:
West Rock, Edgewood, West River,
Environmental Justice, Food Justice, Climate
Newhallville, Dixwell, Dwight, The
Justice or Climate Change, Racial Justice/Equity
Hill, Downtown, East Rock, Fair
Haven, Fair Haven Heights, Annex
Communities outside of New Haven

Food Insecurity,
Immigration/Refugee
Services

Hood
Transformers

All of New Haven
Communities outside of New Haven

Environmental Justice, Housing Justice, Food
Justice, Climate Justice or Climate Change,
Economic development, Data Access, Activism,
Community Health, Racial Justice/Equity,
Environmental Management, Education, Arts,
Family Justice, Outdoor Education, Politics /
Local Governance, Community
Improvement/Development

Housing Insecurity, Economic
Development

Access to Information and
Resources, Food Insecurity,
Policing, Jobs, Housing
Insecurity, Other,
Environmental
Contamination, Mental
Illness, Education, Public
Safety, Youth Services
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Organization

Self-Described Neighborhoods
Served

Focal Areas of Organization

Top Categories of Concern
Named

Hope For
New
All of New Haven
Haven/CERC Communities outside of New Haven
LE

Economic development, Racial Justice/Equity,
Education, Family Justice, Outdoor Education,
Community Improvement/Development,
Religious

Racism, Education, Inequality

Inner-City
News

All of New Haven
Communities outside of New Haven

Journalism

Transportation, Education,
Food Insecurity, Economic
Development

Liberty
Community
Services

All of New Haven
Communities outside of New Haven

Housing Justice, Food Justice, Activism,
Community Health, Community
Improvement/Development

Housing Insecurity, Jobs,
Health, Mental Illness, Food
Insecurity, Drugs

Livable City
Initiative City Beaver Hills, Edgewood, Downtown
of New Haven

Housing Justice, Economic development,
Community Improvement/Development

Education, Jobs,
Neighborhood Resources

Respondent(s) reported that agency
serves all of New Haven, but
highlighted these neighborhoods:
Neighborhood
Newhallville, Dixwell, Dwight, The
Housing
Hill, Beaver Hills, West River, East
Services of
Rock, Fair Haven, West Rock, Amity,
New Haven
Westville, Edgewood, Mill River, Fair
Haven Heights
Communities outside of New Haven

Housing Insecurity, Food
Insecurity, Greenspace
Access, Environmental
Environmental Justice, Housing Justice, Food
Contamination, Health, Public
Justice, Activism, Community Health, Racial
Safety, Neighborhood
Justice/Equity, Environmental Management, Arts,
Resources, Air Quality,
Community Improvement/Development, Climate
Access to Information and
Justice or Climate Change, Outdoor Education
Resources, Energy Efficiency,
Climate Change,
Infrastructure

New Haven
Adult
Education
Center

All of New Haven

Housing Justice, Community Health, Education

Health, Public Safety,
Education, Housing Insecurity

New Haven
Board of
Alders

Downtown

Politics / Local Governance

Housing Insecurity, Public
Safety, Food Insecurity, Jobs,
Childcare, Infrastructure

New Haven
Leon Sister
City Project

All of New Haven

Environmental Justice, Climate Justice or Climate Poverty, Racism, Other,
Change, Activism, Education, Community
Climate Change, Jobs, Public
Improvement/Development
Safety, Transportation

All of New Haven
Communities outside of New Haven

Environmental Justice, Housing Justice, Food
Justice, Climate Justice or Climate Change,
Economic development, Data Access, Activism,
Community Health, Racial Justice/Equity,
Environmental Management, Education, Arts,
Family Justice, Outdoor Education, Politics /
Local Governance, Community
Improvement/Development

New Haven
Pride Center

Access to Information and
Resources, Food Insecurity,
Policing, Jobs, Housing
Insecurity, Other,
Environmental
Contamination, Mental
Illness, Education, Public
Safety, Youth Services
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Organization

New Haven
Reads

Self-Described Neighborhoods
Served

All of New Haven

New Haven
Urban Design All of New Haven
League

Education

Top Categories of Concern
Named
Food Insecurity, Housing
Insecurity, Transportation,
Education, Mental Illness,
Jobs, Public Safety

Housing Insecurity,
Environmental Justice, Housing Justice, Climate
Transportation, Air Quality,
Justice, Antiracism, Environmental Management,
Neighborhood Resources,
Politics / Local Governance, Community
Climate Change, Park
Improvement
Maintenance
Environmental Justice, Climate Justice or Climate
Change, Community Health, Environmental
Management & Park Maintenance, Outdoor
Education, Community
Improvement/Development

Inequality, Housing
Insecurity, Health, Park
Maintenance, Climate
Change, Jobs, Greenspace
Access

Peels and
Wheels
Composting

Respondent(s) reported that
organization serves all of New Haven,
but highlighted these neighborhoods:
West Rock, Amity, Westville,
Edgewood, Dixwell, Dwight, Prospect
Hill, Downtown, East Rock, Mill
River, Wooster Square, Fair Haven,
Fair Haven Heights
Communities outside New Haven:
Hamden

Climate Justice or Climate Change, Economic
development, Community Health, Environmental
Management, Education, Outdoor Education,
Community Improvement/Development,
Business development; environmental services

Jobs, Housing Insecurity,
Food Insecurity,
Environmental
Contamination, Health,
Economic Development

Quinnipiac
East
Management
Team
(QEMT)

Respondent(s) reported that agency
serves all of New Haven, but
highlighted these neighborhoods:
West Rock, Amity, Westville, Fair
Haven, Quinnipiac Meadows, Fair
Haven Heights, Westville
Communities outside of New Haven

Climate Justice or Climate Change,
Environmental Management, Education, Arts,
Outdoor Education, Community
Improvement/Development

Education,
Immigration/Refugee
Services, Greenspace Access,
Neighborhood Resources,
Public Safety, Park
Maintenance

Residents
(respondents
who declined
to mark their
organization
affiliation(s))

Some residents reported experience
living in and/or working with all of
New Haven, but many highlighted one
or more of the following
neighborhoods:
Westville, Edgewood, Newhallville,
Dixwell, The Hill, Downtown, Fair
Haven, Beaver Hills, Edgewood,
Newhallville, Dixwell, West Rock,
East Rock, Mill River, Wooster Square,
Long Wharf, Fair Haven Heights
As well as communities outside of
New Haven

New Haven
Urban
Resources
Initiative

Respondent(s) reported that
organization serves all of New Haven,
but highlighted these neighborhoods:
Mill River, Wooster Square

Focal Areas of Organization

Residents came from a diverse array of
professional backgrounds, including:
Environmental Justice, Food Justice, Climate
Justice or Climate Change, Community Health,
Racial Justice/Equity, Environmental
Management, Outdoor Education, Community
Improvement/ Development, Journalism,
Economic Development, Education, Housing
Justice, Activism, Politics/Local Governance,
Parks, recreation, and public open spaces, Arts,
Urban design of public spaces

Each resident reported one or
more of the following:
Food Insecurity, Economic
Development, Housing
Insecurity, Air Quality,
Greenspace Access,
Education, Access to
Information and Resources,
Health, Transportation,
Environmental
Contamination, Climate
Change, Inequality,
Community Beautification,

Teirstein 76

Organization

Self-Described Neighborhoods
Served

Focal Areas of Organization

Top Categories of Concern
Named
Public Safety, Park
Maintenance, Infrastructure,
Jobs, Mental Health/Illness,
Neighborhood Resources,
Youth Services

Racial Justice/Equity, Environmental
Management, Education, Outdoor Education,
Community Improvement/Development,
Environmental education and Environmental
Stewardship

Public Safety, Food
Insecurity, Education, Youth
Services

Environmental Justice, Housing Justice,
Economic development, Environmental
Management, Home/Community Resilience

Housing Insecurity, Social
Cohesion, Health

Environmental Justice, Food Justice, Climate
Justice, Activism, Antiracism, Arts, Outdoor
Education, Community Improvement, Religious

Poverty, Food Insecurity,
Access to Information and
Resources, Jobs,
Transportation, Youth
Services, Health, Housing
Insecurity, Education, Energy
Efficiency, Infrastructure,
Economic Development

Trinity on the Downtown
Green
Communities outside of New Haven

Environmental Justice, Housing Justice, Food
Justice, Antiracism, Arts, Religious

Mental Illness, Public Safety,
Housing Insecurity, Food
Insecurity, Poverty, Racism,
Climate Change

Respondent(s) reported that agency
serves all of New Haven, but
Unidad Latina highlighted these neighborhoods:
en Accion CT The Hill, Fair Haven, Fair Haven
Heights
Communities outside of New Haven

Housing Insecurity, Jobs,
Housing Justice, Activism, Community Health,
Immigration/Refugee
Racial Justice/Equity, Family Justice, immigrants
Services, Transportation,
rights and workers rights
Education, Mental Illness

Solar Youth,
Inc.

West Rock, Fair Haven Heights

Respondent(s) reported that agency
serves all of New Haven, but
highlighted these neighborhoods:
System Smart
Westville, Edgewood, Newhallville,
LLC
Dixwell, Dwight, East Rock, Fair
Haven Communities outside of New
Haven

The Table
Underground
+ CBEY

Westville
Village
Renaissance
Alliance

All of New Haven

Westville

Winning Ways All of New Haven
Inc.
Communities outside of New Haven

Economic development, Arts, Community
Improvement/Development

Public Safety, Food
Insecurity, Education, Park
Maintenance, Neighborhood
Resources, Economic
Development

Economic development, Activism, Racial
Justice/Equity, Education, Community
Improvement/Development

Public Safety, Drugs, Jobs,
Other
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Appendix III: Survey Questions
A Survey of Community Priorities
to Inform Municipal Governance in New Haven
Thank you for your participation!
Please reach out to Max Teirstein at max.teirstein@yale.edu or (646)- 488-6322 with any
questions, comments, or concerns. If, at any time, you would like to opt out of the survey,
simply close the tab—your responses will not be saved.
A Word About the Survey:
The goal of this survey is to provide city and state officials with important community input that
can inform the government’s approach to mapping communities’ vulnerability to climate
change and environmental issues. The survey records the top concerns that New Haven
community leaders have for the neighborhoods that they work with. The 8-10 most common
concerns that leaders name will be mapped out and published online.
The mapping tool produced from this study will be designed to:
1) Help city and state officials better understand the needs of communities
2) Identify communities facing similar challenges so that their leaders can connect to build
power for change
All of the concerns you list in the survey will be included in the final report and shared with you.
That report and the mapping tool will be also shared with the following:
• The Yale Center for Environmental Justice
• The New Haven City Plan Department
• The Connecticut Department of Energy and Environmental Protection (CT DEEP)
• The University of Connecticut’s Connecticut Institute for Resilience and Climate Adaptation
(CIRCA)
• The Yale School of Public Health’s Center for Climate Change and Health (YCCCH)
Time Estimate for Survey: 5-10 minutes.
Completion and results of this study are expected to be published in mid-late April, 2022.
No names, emails, or phone numbers will be retained after this study is complete.
Name: ____________________________________
For follow up between now and May 15, 2022, after which your name will be deleted from our
records.
Email: ____________________________________
For follow up between now and May 15, 2022, after which your email will be deleted from our
records.
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Do you currently live in New Haven?
Yes
No
Other:
If yes, how long have you been a New Haven Resident?
About 1 year or less
1-5 years
5-10 years
10 years or more
Other:
How long have you been working to provide care and services to New Haven communities
(professionally or personally)?
You may SKIP this question if you do NOT believe that it applies to you or your work.
About 1 year or less
1-5 years
5-10 years
10 years or more
Other:
Organization/Agency: ________________________
SKIP this question if you would NOT like to be considered a representative of a particular
organization or agency in your responses to this survey.
In what neighborhood(s) of New Haven do you conduct most of your work?
You may select more than one option. Numbers in the options refer to numbers as listed on the
map below.
In addition to New Haven,
I or my
organization/agency serves
other cities and/or
communities across the
state
I or my
organization/agency serves
all of New Haven
1: West Rock
2: Amity
3: Westville
4: Beaver Hills
5: Edgewood
6: West River
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7: Newhallville
8: Dixwell
9: Dwight
10: The Hill
11: Prospect Hill
12: Downtown
13: East Rock
14: Mill River
15: Wooster Square
16: Long Wharf
17: Fair Haven
18: Quinnipiac Meadows
19: Fair Haven Heights
20: Annex
21: East Shore
I don’t work in any of these neighborhoods
Other:
Where in New Haven do the people that you most commonly work with live?
You may select more than one option. Numbers in the options refer to numbers as listed on the
map below.
I (or my organization) work with
people from every part of New
Haven
1: West Rock
2: Amity
3: Westville
4: Beaver Hills
5: Edgewood
6: West River
7: Newhallville
8: Dixwell
9: Dwight
10: The Hill
11: Prospect Hill
12: Downtown
13: East Rock
14: Mill River
15: Wooster Square
16: Long Wharf
17: Fair Haven
18: Quinnipiac Meadows
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19: Fair Haven Heights
20: Annex
21: East Shore
Outside of New Haven
Not sure
Other:
What are the focuses of your organization/agency? OR What areas overlap with your
background/training/interests?
If you are responding to this survey as a member of an organization/agency, select as many focal
areas as are accurate for that organization/agency. If you are responding to this survey as a
resident, list all that apply to your own background and interests.
Environmental Justice
Housing Justice
Food Justice
Climate Justice or Climate Change
Economic Development
Data Access
Activism
Community Health
Racial Justice/Equity
Environmental Management
Education
Arts
Family Justice
Outdoor Education
Politics/Local Governance
Community Improvement/Development
Religious
Journalism
Other:
Drawing from your experience as a community member and/or your work with a community
organization, what are you most concerned about in the neighborhood(s) that you work with?
What are the top issues/challenges that residents are dealing with? Please list these challenges
and be as specific as possible.
These challenges can relate to health, the environment, climate, or any other realm of
social/environmental justice. Examples: gun violence, housing insecurity, food insecurity,
extreme flooding, asthma, lead paint.
____________________________________________________________________________
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If you had unlimited time, money, and resources to support the communities you work with,
what would you spend them on first?
____________________________________________________________________________
Are there any community needs that you think city and state officials have historically
overlooked and should be priorities? Please list those here.
____________________________________________________________________________
The Yale Center for Environmental Justice (YCEJ)’s Community Resource Lab is sponsoring
this survey. The YCEJ, a collaboration between the Yale School of the Environment and Yale
Law School, works to support organizations in New Haven that focus on the connections
between the environment and health & wellbeing. You can find out more about the Yale Center
for Environmental Justice at the link below.
https://ycej.yale.edu/en
Would you be interested in remaining connected to the Yale Center for Environmental Justice?
Yes
No
Not sure
Other:
Is there anything else you would like to share?
For example: feedback on the survey, ideas for future collaboration with YCEJ, anything
relevant to community needs that should be considered in future mapping efforts, etc.
____________________________________________________________________________
Thank you for participating in this survey! This survey has been a joint initiative led by Max
Teirstein, a Yale College student, for his senior thesis in environmental studies, in partnership
with the Yale Center for Environmental Justice. We will be in touch soon with the deliverables
from this project. Your participation is greatly appreciated.
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Appendix IV: Coding Terms Into Categories
The table below depicts the 30 categories used to group responses to the community
priority survey.
Category

Access to Information and
Resources

Air Quality

Childcare

Climate Change

Community Beautification
Drugs

Term

# of Respondents Who
Used Exact Term

access to information and resources

3

government programs (e.g., SNAP, school meals, Section 8, LCI, Fair Rent
Commission)

1

increasing the SNAP benefits cliff

1

issues with government programs for food assistance

1

funding

1

pension funds at state and city levels

1

legal assistance

1

allocation of covid funds

1

compost access

1

crisis response team not accessible

1

yale's wealth hoarding

1

poor indoor air quality

1

poor air quality

1

air quality

1

air pollution

3

pm

1

ozone

1

affordable childcare

1

child care (preschool and school-age)

1

support for families with children

1

climate change

4

community climate resilience

1

land lost due to climate change

1

climate justice

1

climate-induced flooding

1

climate resilience for housing (e.g., weathering for heat, storms)

1

community beautification

2

better (safer, more beautiful) public spaces

1

blighted properties

1

drugs

3
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Economic Development

Education

Energy Efficiency

drug activity

1

community development

1

neighborhood improvements

1

neighborhood development

1

economic development

3

retail deserts

1

economic development initiatives (not job creation, investments in business
development)

1

business development

2

economic security

1

support for community-based orgs led by BIPOC folks

1

education achievement gap

1

arts education

1

education

3

education quality

2

early childhood education

1

underfunding of public education

1

underfunding of public schools

1

education gap

1

educational equity

1

quality of education

1

educational attainment

1

environmental education

1

public health education

1

outdoor education

1

literacy

2

divestment from education

1

social skills in the classroom

1

visibility of black and brown leadership in outdoor activities

1

energy efficiency

2

lead

1

lead in soils

1

lead paint

1

environmental pollution

2

Environmental Contamination brownfields

1

soil contamination

1

health effects from fishing in west river

1

sewage runoff into west river (after rain)

1
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Environmental Justice

Food Insecurity

Greenspace Access

Health

Housing Insecurity

environmental contamination from construction (winchester, hamden, former
dump sites)

1

expansion of tweed airport (hardest on fair haven and the annex)

1

environmental justice

4

food insecruity

1

healthy food access

1

food

1

food access

1

food apartheid

1

food justice

1

food insecurity

23

food deserts

1

access to affordable, healthy food

1

poor diet

1

lack of exercise

1

local food production

1

lack of greenspace access

1

greenspace access

4

greenspace

2

river access and use

1

asthma

5

child asthma

1

affordable healthcare

2

health

2

healthcare access and equity

1

health insurance

1

health improvements

1

health and wellness

1

healthcare access

2

health inequality

1

hospitalizations for injuries

1

medical health access

1

free covid-19 testing

1

affordable housing

10

housing insecurity

16

housing access and affordability

1

housing

2

housing justice see column d and e for policy ideas

1

cooperatively or publicly-managed housing

1
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affordable, high-quality housing

1

lack of affordable housing

1

outside developers building unaffordable housing

1

poor living conditions

1

expensive rent

1

housing affordability

4

homeownership

1

poor housing stock

1

cost of living

2

cost of living exceeding income opportunities

2

predatory landlords

1

slumlords

1

predatory slumlords (e.g., mandy management)

1

slum lords

1

predatory landlords/tenant exploitaton

1

homelessness

3

care for/criminalization of the homeless

1

gentrification

1

property taxes

2

assistance for black and brown homeowners to improve their properties
renting properties as boarding houses

1

prohibitively high utility bills

1

access to first time homeownership

1

cooperatively or publicly-managed housing

1

language justice

1

esl

1

Immigration/Refugee Services immigration rights

Inequality

Infrastructure

1

1

undocumented people not having their needs met

1

immigration assistance

1

income inequality

3

income/wealth inequality

1

economic inequality

1

educational inequality

1

educational achievement gap

1

road and infrastructure maintenace

1

infrastructure improvements

1

infrastructure repairs (e.g., roads)

1

solar energy

2
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Jobs

Mental Illness

water conservation in homes

1

green infrastructure

1

sustainable jobs

1

better jobs

1

quality of jobs

1

lack of access to good jobs

1

secure jobs

1

employment opportunities

3

employment

2

workforce placement

1

job availability for young men

1

long-term, high-wage employment

1

access to jobs

1

more jobs

1

livable wage employment

4

wage stagnation

1

ensuring workers earn living wage

1

increase in wages

1

worker exploitation

1

job seeker support

1

job training programs

1

job training

2

job training/skill-building

1

green jobs

1

financial literacy

2

mental health

1

mental illness

2

mental health services

3

mental health services for children

1

behavioral health services access (mental health, substance use care)

Neighborhood Resources

1

mental health support

3

community center

1

destruction of neighborhood centers

1

liquor stores and bodegas

1

family play areas

1

physical and programmatic offerings in public spaces

1

investment in library

1
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investment (physical, infrastructural) in black and latinx neighborhoods

Other

Park Maintenance

Policing

Poverty

Public Safety

Racism

1

sustainability (specifically in land use policy)

1

greed

1

re-entry services

1

parking tickets & towing

1

greenspace management

1

dumping/littering in parks

1

park maintenance

2

environmental "clean-up"

1

green space management

1

littering/dumping

1

environmental management

1

trails in natural areas

1

restoring native habitat

1

planting native plants

1

investment in parks

1

funding for parks and recreation

1

underinvestment in parks and infrastructure

1

reallocation of funds to policing

1

policing/surveillance

1

community/police relations

1

police officers out of schools

1

poverty

5

gun violence

9

street violence

2

violence (shootings, homicides, domestic violence)

1

violence

2

bike/pedestrian safety

3

safer streets (lighting, cleaning, tree trimming and planting, blight
enforcement)

1

dangerous driving

1

safe streets

1

safer streets (lighting, trees)

1

criminal activity

1

crime

1

fear of using green spaces

1

victim services

1

structural racism

1
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Social Cohesion

Transportation

Youth Services

racism

2

racial equity

1

racial wealth gap

1

family/community structure

1

community resilience

2

family stability

1

civic engagement

1

sustainable transportation

1

transportation access

1

transportation access and quality for low-income

1

lack of access to safe transportation

1

transportation

7

poor public transportation

1

greener transportation

1

transportation/public transit

1

adequate space for youth programming indoors

1

more skateboarding opportunities for kids

1

after school opportunities for children

1

divestment from youth services

1

youth employment

1

opportunities for youth

1
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Appendix V: Indicators in Community
Priorities Index vs. Narrowed CPI
1. Housing Insecurity (“Housing”): Map II.1.
For both the Narrowed CPI and the CPI, data corresponding to housing insecurity is derived
from the Comprehensive Housing Affordability Strategy (CHAS) 2014-2018 dataset from the
U.S. Department of Housing and Urban Development’s (HUD) Office of Policy Development
and Research (PD&R). This dataset draws from the U.S. Census Bureau’s American Community
Survey (ACS) to estimate the number of households in need of HUD housing assistance,
according to the households’ income and a number of additional housing burdens. The CHAS
indicator included in this study is the average of renter-occupied and owner-occupied housing
units that have one or more housing unit problems: lack of a kitchen, lack of plumbing, more
than one person per room, or housing costs that constitute more than 30% of the household’s
income. Alternative measures of housing insecurity at a high spatial resolution (census tracts)
proved difficult to locate and those that are available are less directly relevant to the housing
burdens in New Haven, as described by survey respondents. For example, the housing quality
indicator employed by EPA EJSCREEN—the year at which the house was
constructed—provides little information regarding the cost of living or the amenities in the
house. Additionally, New Haven is a very old city (est. 1666), so much of its housing stock is
old. This indicator would not adequately capture housing insecurity in the city. Due to the lack of
available high-quality alternatives and because of the benefit provided by the breadth and scope
of the CHAS housing burden indicator, it is employed in both the CPI and the NCPI.
2. Food Insecurity (“Food”): Maps II.2.
a. Community Priorities Index (CPI)
Food insecurity estimates in the CPI are from the USDA’s Economic Research Service, which
hosts the Food Access Research Atlas. This expansive dataset designates census tracts as “low
income” and “low access.” To avoid errors in correlations with income, the measure of food
insecurity from the Food Access Research Atlas included in the CPI does not include an estimate
of low income households. Instead, it solely estimates the proportion of the census tract’s
population that lives more than one-half mile from the nearest supermarket. Data is from 2019.
b. Narrowed Community Priorities Index (NCPI)
The NCPI employs a different measure of food insecurity: the proportion of the population
receiving SNAP benefits or free/reduced lunch enrollment in schools. This data is available
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through the 2015-2019 ACS 16.
3. Access to Employment (“Jobs”): Maps II.3.
a. Community Priorities Index (CPI)
The CPI employs the Jobs Proximity Index—an index from HUD’s Affirmatively Furthering
Fair Housing (AFFH) initiative—which quantifies the accessibility of a given census tract as a
function of its distance to all locations where jobs are available. In this dataset, employment
centers are weighted according to the number of jobs they provide, with larger employment
centers weighted more heavily. This data is derived from the U.S. Census Bureau’s Center for
Economic Studies, which created the Longitudinal Employer-Household Dynamics. Data is from
2017. Since the Jobs Proximity Index is ranked such that higher scores indicate greater access to
employment, the index was reversed (100 - value).
b. Narrowed Community Priorities Index (NCPI)
The NCPI employs a measure of jobs access that I manually created using the total number of
jobs (all sectors) by census tract, an estimate created by the U.S. Census Bureau’s Center for
Economic Studies as a component of the Longitudinal Employer-Household Dynamics. To
ensure that more populous census tracts are not weighted more heavily than less populous tracts,
I normalized the job count by the population of the census tract. Both the population and job
counts are from 2019.
4. Public Safety (“Public Safety”): Maps II.4.
a. Community Priorities Index (CPI)
Public safety estimates in the CPI are derived from Applied Geographic Solutions’ Crime Index,
a private dataset made public by ESRI on ArcGIS Online. The 2021 AGS Crime Index draws
from the FBI’s Uniform Crime Report and weights by demographic—though non-racial—factors
in order to provide index-based scores in which a score of 100 denotes a census tract that
matches the national average crime rates, a score of 200 indicates that the tract’s crime rates are
twice the national average, and a score of 50 indicates that crime rates are half the national
average (scores range as high as 500). In New Haven, Crime Index scores range from 39.5 to
369. The following crimes are encompassed by the index: criminal homicide, rape, robbery,
burglary (breaking and entering), larceny-theft, and motor vehicle theft. The index has accounted
16

A number of survey respondents named issues with SNAP as key concerns for their neighborhoods. For instance,
one respondent described the “SNAP benefits cliff,” in which individuals living close to the federal poverty line
find themselves suddenly ineligible for SNAP benefits due to a small increase in income. As a result, this
indicator may not serve to adequately capture the particular food insecurities of many New Haveners, but its
quality, spatial resolution, and recency lend it to the NCPI.
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for over 85% of the variance in actual crime rates (AGS, 2021)17.
b. Narrowed Community Priorities Index (NCPI)
The NCPI includes a simple measure of crime in New Haven: a raw count of the locations of
crimes, normalized by the population of the census tract where crimes have occurred. This data
is derived from a New Haven City Plan dataset of aggravated assaults, burglary, firearm
discharges, motor vehicle theft, non-negligent manslaughter, and robberies from 2017-2019, with
one 2016 datapoint.
5. Physical Health (“Phys. Health”): Maps II.5.
a. Community Priorities Index (CPI)
The measure of health included in the CPI is a self-reported measure of health in which survey
participants asked to rank their physical health over the past 14 or more days responded that their
health was “not good.” This measure comes from the Centers for Disease Control and
Prevention’s (CDC) PLACES datasets, a project that provides highly localized data
corresponding to population health and characteristics. This model-based estimate aligns with the
value described in this paper that residents’ personal experiences should be taken seriously,
regardless of whether those experiences are aligned with trends in available data. This measure is
from the 2021 PLACES release, but the data itself is from 2019.
b. Narrowed Community Priorities Index (NCPI)
The NCPI’s physical health measure is guided by the survey respondents’ reported experiences
with residents who do not have health insurance or are struggling to afford quality medical care.
The measure is an estimate of the proportion of a census tract’s population aged 18-64 that does
not have health insurance. Like the CPI’s physical health indicator, this measure is derived from
the 2021 PLACES data release from the CDC, but the data itself is from 2019.
6. Access to High-Quality Education (“Education”): Maps II.6.
a. Community Priorities Index (CPI)
The CPI employs the School Proficiency Index—an index from HUD AFFH—which is a
function of the percent of 4th grade students proficient in reading and math on state test scores
for up to three schools within 3 miles of a block group’s centroid. To aggregate this data to the
census block group level, the index scores of all block groups within the tract were averaged.
17

Importantly, the indicator does account for socioeconomic status, though this factor is one of 100 socioeconomic
characteristics included in the index. Thus, I expect that the crime index will correlate strongly with
socioeconomic status, though this correlation may be misleading.
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Data is from 2016. Since the School Proficiency Index is ranked such that higher scores indicate
better education quality, the index was reversed (100 - value).
b. Narrowed Community Priorities Index (NCPI)
The NCPI’s measure of school proficiency is manually constructed from the average ranking of
schools in the census tract within the Next Generation Accountability Service’s (NGAS)
database. NGAS, a Connecticut Department of Education project, provides a yearly ranking of
CT Technical Education and Career Schools, Endowed and Incorporated Academies Schools,
Public Charter Schools, Public Schools, Regional Education Service Center Schools, Regional
Schools, State Agency Facilities. This ranking, or “Accountability Index Score,” is derived from
12 measures of school performance: academic achievement status measured by state
assessments, academic growth, assessment participation rate, chronic absenteeism, preparation
for postsecondary and career readiness (based on coursework and exams), graduation (whether
students are on track to graduate in ninth grade, the four-year adjusted cohort graduation rate for
all students, and the six-year adjusted cohort graduation rate for “high needs” students, college
enrollment, physical fitness, and arts access. “High needs” students are those who are eligible for
free- or reduced-price meals, English learners, or students with disabilities18. In the NCPI, this
measure is transformed in the following way: the NGAS Accountability Index scores of all
NGAS-ranked schools in a census tract is averaged and then reversed (100 - avg. score) to
account for the fact that high Index scores refer to higher quality schools19. Data is from 2021.
7. Access to High-Quality Transportation (“Transportation”): Maps II.7.
a. Community Priorities Index (CPI)
The CPI includes the Low Cost Transportation Index from HUD’s AFFH initiative. This index
models transportation costs as a percent of income for a 3-person single-parent family with
income at 50% of the median income for renters for the region. For the CPI, index values were
reversed such that higher values indicate higher costs of transportation (100 - score).
b. Narrowed Community Priorities Index (NCPI)
The NCPI provides a simple indicator of transportation access and quality: the average number
of minutes spent in transportation to work for the population in each census tract. This indicator

18

Since this measure accounts to some extent for food-insecure students, I expect this measure to demonstrate
similar correlations to other variables as the NCPI food insecurity indicator, which measures the proportion of a
census tract’s population receiving SNAP benefits or free/reduced lunch enrollment.
19
Eight census tracts in New Haven were not associated with a school in the NGAS database; thus, these tracts are
left null in the data. For the PCA of NCPI and race and income, missing values were imputed based on the
average of the reversed, averaged NGAS scores in the 23 remaining census tracts.
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is from the 2019 five-year ACS estimates.
8. Economic Development (“Econ. Develop.”): Maps II.8.
High-quality indicators of economic development were difficult to identify at the census tract
level. Whereas the City of Hartford has created a number of indicators of economic
development, New Haven has made few of such indicators publicly available, if they exist for
the city. Thus, all economic indicators were manually created based on the CT Department of
Economic Development’s (DECD) database on businesses active in Connecticut.
a. Community Priorities Index (CPI)
The DECD publicizes the amount of funding it provides directly to small businesses through the
Small Business Express Program, the Manufacturing Assistance Act, and the Minority Business
Revolving Loan Fund. Loans range from $10,000 to $100,000. To be eligible for these loans,
businesses must employ no more than 100 employees on at least half the working days in the
previous 12 months, operate in Connecticut, have been registered to conduct business in
Connecticut for at least 12 months, and be in good standing with the payment of all state and
local taxes (Poole, 2014). The indicator included in the CPI is derived from a count of small
businesses that have received DECD funding between July 1, 2009 and December 31, 2021. This
count in each census tract was transformed into a percentile relative to all other census tracts in
New Haven and then reversed such that census tracts that score more highly have fewer small
businesses that have received DECD funding. The measure does not account for the amount of
funding or whether the funded business(es) are currently active.
b. Narrowed Community Priorities Index (NCPI)
The NCPI’s business measure is a ratio of currently active to closed businesses in each census
tract (reversed, so that higher scoring tracts are associated with a greater number of businesses
that have closed than have opened). Low economic development would be characterized by a
census tract in which more businesses have closed in the last decade than have opened during
that time. Data is derived from the CT DOL’s Master Business Registry, and has been filtered to
include only businesses that have opened since January 3, 2012.
9. Mental Health (“Ment. Health”): Map II.9.
For both the Narrowed CPI and the CPI, data corresponding to mental health is derived from
CDC’s PLACES database. This is a self-reported measure of mental health in which survey
participants asked to rank their mental health over the past 14 or more days responded that their
mental health was “not good.” Alternative measures of mental health at a high spatial resolution
(census tracts) proved difficult to locate. One alternative might have been PLACES’ indicator of
depression, in which respondents reported whether they have been told by a doctor, nurse, or
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other health professional that they had depressive disorder. However, this measure was not
interpreted to depict significantly different information from the self-reported mental health
measure. Additionally, by prioritizing a self-reported measure, I uphold this study’s guiding
value that residents’ experiences should be considered seriously. Due to the lack of available
high-quality alternatives and because of the benefit provided by the PLACES self-reported
mental health indicator, it is employed in both the CPI and the NCPI. Data is from 2019.
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Appendix VI: Top 10 Neighborhoods By
Burden
Table VI.1: The table below ranks the top 10 most poorly-performing neighborhoods in New
Haven according to all indicators in the CPI and NCPI, as well as the total index scores and
POC and LI. Yellow columns correspond to the CPI, purple: NCPI, blue: both, and white:
demographic characteristics.
Index

1.
2.
3.
4.
5.
6.
7.

Newhallville
West River
Long Wharf
Hill
Annex
West Rock
Fair Haven
Heights
8. East Shore
9. Beaver Hills
10. Quinnipiac
Meadows

Housing
Burden
1.
2.
3.
4.
5.
6.

Long Wharf
Newhallville
Edgewood
Fair Haven
Hill
Quinnipiac
Meadows
7. West River
8. Fair Haven
Heights
9. Beaver Hills
10. Dwight

High Transportation Costs

Low Food
Access

1. East Shore
2. Prospect Hill
3. Annex
4. East Rock
5. Newhallville
6. Westville
7. West Rock
8. Long Wharf
9. West River
10. Quinnipiac
Meadows

High share of
pop. receiving
SNAP benefits

1.
2.
3.
4.
5.
6.
7.
8.

1.
2.
3.
4.
5.
6.
7.
8.

Long Wharf
Newhallville
West River
Fair Haven
Hill
West Rock
Dixwell
Mill River

Newhallville
West River
Long Wharf
Fair Haven
Hill
West Rock
Edgewood
Mill River

1.
2.
3.
4.

West Rock
East Shore
Westville
Fair Haven
Heights
5. Quinnipiac
Meadows
6. Beaver Hills
7. Annex
8. Newhallville
9. Edgewood
10. Mill River

Lack of DECD-Funded
Businesses

1. Amity
2. East Shore
3. Westville
4. Quinnipiac Meadows
5. Beaver Hills
6. Fair Haven Heights
7. West Rock
8. Annex
9. Mill River
10. Long Wharf
Index

Low Jobs
Access

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Self-reported
“poor” health

1. Long Wharf
2. Wooster
Square
3. Newhallville
4. Amity
5. Hill
6. Mill River
7. Fair Haven
8. Dixwell
9. Downtown
10. West Rock

1.
2.
3.
4.
5.
6.

Long Wharf
West Rock
Fair Haven
Hill
West River
Fair Haven
Heights
7. Annex

Long Wharf
Newhallville
West River
Hill
Fair Haven
Fair Haven
Heights
7. Dixwell
8. Edgewood
9. Annex
10. Mill River

Low proximity
to high-quality
education
1.
2.
3.
4.

Fair Haven
Newhallville
Hill
Fair Haven
Heights
5. Wooster
Square
6. Amity
7. Long Wharf
8. West River
9. Prospect Hill
10. Quinnipiac
Meadows

Self-reported “poor” mental health

West River
Edgewood
Quinnipiac Meadows
Beaver Hills
East Shore
Mill River
Fair Haven Heights
Westville
Hill
Dwight

Low Jobs per
capita
1.
2.
3.
4.
5.
6.

High Crime
(AGS Model)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Newhallville
West Rock
West River
Hill
Long Wharf
Dwight
Edgewood
Fair Haven
Dixwell
Mill River

High crimes
per capita
(crime counts)

Lack of Health
Insurance

1. Wooster
Square
2. Newhallville
3. Fair Haven
4. Dixwell
5. Downtown
6. Annex
7. Dwight

1.
2.
3.
4.
5.
6.
7.
8.

Long Wharf
Fair Haven
Hill
West River
Annex
Newhallville
Dixwell
Fair Haven

Low Avg.
NGAS School
Score

High Avg.
Commute Time
To Work

1.
2.
3.
4.
5.

1.
2.
3.
4.
5.
6.
7.
8.

Dixwell
Newhallville
West River
West Rock
Quinnipiac
Meadows
6. Beaver Hills
7. Fair Haven

Beaver Hills
Edgewood
West River
West Rock
East Shore
Mill River
Dixwell
Newhallville
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9. Edgewood
10. Beaver Hills

9. Dixwell
10. Annex

8. Newhallville
9. Dixwell
10. Downtown

8. Amity
9. East Rock
10. Long Wharf

Heights
9. Quinnipiac
Meadows
10. Mill River

Heights
8. Wooster Sq.
9. Amity
10. Prospect
Hill

9. Quinnipiac
Meadows
10. Wooster
Square

More Businesses Closing Than Opening

High Share of Pop: POC

High Share of Pop: Low-Income

1. Long Wharf
2. East Rock
3. Beaver Hills
4. Wooster Square
5. Dwight
6. East Shore
7. Prospect Hill
8. Downtown
9. Mill River
10. Fair Haven Heights

1. Newhallville
2. West River
3. Fair Haven
4. Hill
5. Annex
6. Dixwell
7. Quinnipiac Meadows
8. Beaver Hills
9. Mill River
10. Edgewood

1. Long Wharf
2. Newhallville
3. Hill
4. West River
5. Dwight
6. Fair Haven
7. Dixwell
8. Mill River
9. Fair Haven Heights
10. West Rock

--------------------------------------------------------------------------------------------------------------------Table VI.2: Most overburdened neighborhoods, according to their frequency in Table VII.1.
Neighborhood

Newhallville

Long Wharf

West River

Hill

# of
Times in
Top 10

Burdens

17

Housing Burden, Low Food Access, Low Jobs Access, High Crime
Rates, Self-reported “poor” health, Low proximity to high-quality
education, Self-reported “poor” mental health, High share of pop.
receiving SNAP benefits, high lack of Health Insurance, and high
Avg. Commute Time To Work

15

Housing Burden, Low Food Access, few jobs per capita, High
Crime Rates, Self-reported “poor” health, Low proximity to
high-quality education, Self-reported “poor” mental health, High
share of pop. receiving SNAP benefits, high lack of Health
Insurance, and high rates of business closures

15

Housing Burden, Low Food Access, Low Jobs Access, Self-reported
“poor” health, Low proximity to high-quality education, lack of
DECD-funded businesses, Self-reported “poor” mental health, High
share of pop. receiving SNAP benefits, high lack of Health
Insurance, and high Avg. Commute Time To Work

13

Housing Burden, Low Food Access, Low Jobs Access, Self-reported
“poor” health, Low proximity to high-quality education, lack of
DECD-funded businesses, Self-reported “poor” mental health, High
share of pop. receiving SNAP benefits, high crime rates, and a high
lack of Health Insurance
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13

Low Jobs Access, High Crime Rates, High share of pop. receiving
SNAP benefits, Self-reported “poor” health, Self-reported “poor”
mental health, high transportation costs, high lack of Health
Insurance, high Avg. Commute Time To Work, and high rates of
business closures

Fair Haven

12

Housing Burden, Low Food Access, High Crime Rates,
Self-reported “poor” health, Low proximity to high-quality
education, Self-reported “poor” mental health, High share of pop.
receiving SNAP benefits, few jobs per capita, and a high lack of
Health Insurance

Dixwell

12

High Crime Rates, Self-reported “poor” health, Self-reported “poor”
mental health, a high lack of Health Insurance, low proximity to
high-quality education, and a high average commute time to work

12

Housing Burden, Low Jobs Access, Self-reported “poor” health,
Low proximity to high-quality education, high transportation costs, a
lack of DECD-funded businesses, high lack of Health Insurance, and
high rates of business closures

12

Low Food Access, low jobs access, High Crime Rates, Low
proximity to high-quality education, high transportation costs,
Self-reported “poor” mental health, High share of pop. receiving
SNAP benefits, and a high Avg. Commute Time To Work

11

Housing Burden, Low Food Access, Low jobs access, Low
proximity to high-quality education, high transportation costs, a lack
of DECD-funded businesses, a high lack of Health Insurance, and a
high Avg. Commute Time To Work

Mill River

Fair Haven
Heights

West Rock

Quinnipiac
Meadows
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Appendix VII: Loading Scores of CPI & NCPI
Principal Components
Table VII.1.: Loading factors of indicators in the CPI and the NCPI, according to the PC to which
they correspond. Indicators deemed “important” are those with a coefficient > 0.3 (green) or <
-0.3 (red).
Indicators

PC1: 41.3%

PC2: 19.8%

PC3: 9.0%

PC4: 5.9%

Both CPI &
NCPI

Housing Insecurity
Ment. Health

0.304
0.309

-0.101
-0.032

0.086
-0.065

-0.305
0.143

Community
Priorities
Index (CPI)

Food Insecurity
Jobs
Crime
Phys. Health
Education
Transportation
Econ. Develop.

-0.076
-0.058
0.208
0.336
0.256
-0.132
-0.015

-0.263
-0.452
0.263
-0.112
0.181
-0.268
-0.427

-0.505
-0.030
0.284
-0.066
-0.121
-0.184
0.269

0.026
-0.053
-0.092
-0.169
-0.082
-0.122
-0.154

Food Insecurity
Jobs
Crime
Phys. Health
Education
Transportation
Econ. Develop.

0.332
0.273
0.084
0.342
0.152
0.068
-0.126

-0.035
-0.101
0.426
-0.035
-0.044
-0.159
0.322

-0.098
-0.249
-0.144
-0.098
0.221
0.615
0.024

-0.193
0.133
0.146
-0.193
0.701
-0.068
-0.472

People of Color (POC)

0.313

0.036

-0.068

-0.062

Low Income (LI) People

0.335

-0.132

0.012

0.025

Narrowed
Community
Priorities
Index (NCPI)
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Appendix VIII: Quality of Indicators and
CPI:NCPI Correlations
Table VIII.1: Quality of indicator for future applications to mapping community vulnerability in New
Haven, according to alignment with literature and characteristics of New Haven. Yellow rows
correspond to indicators in the CPI, purple rows: NCPI, and blue rows for indicators in both CPI and
NCPI. Interpretations of correlations between CPI and NCPI indicators provided according to the
results of Table 2.

Indicator

Description

Relationship
to POC &
LI?

Rationale for
Quality Designation

Quality
of
Indicator
for New
Haven

Housing
Insecurity

Share of
population
with 1 of 4
housing
problems (no
kitchen
/plumbing, 2+
persons per
room, or
housing costs
>30% of
income)

Very strong
correlation with
POC and LI,
which is aligned
with the
findings of
existing
literature (Hess
et al., 2020; Cox
et al., 2017).

This indicator of housing insecurity
measures housing burden holistically,
including housing quality and housing
cost burden.

High

Interpretation
of CPI and
NCPI
Indicator
Together
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Share of pop.
0.5 miles or
more from the
nearest grocery
store,
supermarket,
or food
superstore

Share of pop.
receiving
SNAP/school
lunch aid

Not correlated
with POC or LI

Although this indicator may capture
food insecurity in other areas, in New
Haven, food cost burden is a better
indicator of food insecurity than
proximity to a grocery vendor.

Poor

Very strong
correlation with
POC and LI.
These findings
are aligned with
the literature
(Smith et al.,
2016; Singleton
et al., 2020)20.

Some respondents named difficulties
with the SNAP program as a driver of
food insecurity in New Haven.
However, this indicator still serves to
demonstrate which neighborhoods
have a high proportion of residents in
need of assistance with food costs.

High

Job Proximity
Index

Not correlated
with POC or LI

The Job Proximity Index, when
mapped onto New Haven, merely
depicts Downtown as the
neighborhood in which jobs are most
accessible (Map II.3), with census
tracts further from Downtown
decreasing in job proximity. This
measure thereby obscures the fact that
there are job centers in other parts of
the city that may not be captured by
the Index.

Poor

Per capita jobs

Correlated with
POC and LI, in
alignment with
the literature
(Rivkin, 1995;
Gregg et al.,
2018).

The measure of jobs per capita may
provide a more accurate depiction of
job access in New Haven than the
Proximity Index. However, survey
respondents specifically highlighted
job quality as a major burden in New
Haven, in addition to job access, and
this measure does not speak to job
quality.

Moderate

Food Insecurity

Jobs

20

The lack of
correlation
between the CPI
Food Indicator and
the NCPI Food
Indicator suggests
that access to a
grocery store or
supermarket is
unrelated to
whether that food
vender is actually
affordable for
low-income
customers. Food
affordability is a
more relevant
metric of food
insecurity than
food access in
New Haven,
which is a small
city with many
grocery stores that
vary in overall
expensiveness.
The lack of
correlation
between the two
Jobs indicators
should not be
overinterpreted,
since the Job
Proximity Index
simply highlights
the Downtown
neighborhood as
the location where
employment is
most accessible
and ranks other
tracts according to
proximity to
Downtown (Map
II.3).

It should be noted that existing literature also emphasizes that POC are no more likely to be enrolled in the SNAP
program than whites in the same income bracket (Sharma et al., 2014). Thus, the high correlation between POC
and SNAP benefits may be a function of the racial income disparity in American cities, such that POC are more
likely to be low-income (Akee et al., 2019), and therefore may be more likely to be enrolled in the SNAP
program.
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Weak
correlation with
POC, moderate
correlation with
LI. Findings are
aligned with
existing research
(Hipp, 2007,
2011)21

Ground-truthing with residents and
comparison to New Haven Police
Department CompStat reports is
required to validate the results of this
Index, which is a model-based score.
Its lack of relevance to any of the 3
PCs of the CPI indicators suggests that
this measure of public safety is not
necessary to include in a map of New
Haven’s burden.

Poor

Crimes per
capita

Not correlated
with POC or LI

Because this data is based on NHPD
CompStat reports, it is likely a more
accurate portrayal of public safety in
New Haven than the AGS Index.
However, this measure does not
consider residents’ impressions of
public safety. Additionally, its lack of
correlation with POC and LI, which is
out of step with the literature, lends it
its “Moderate” designation.

Moderate

Share of pop
that has
self-reported
physical health
as “poor” for
the last two
weeks or
longer

Very strong
correlation with
POC and LI,
aligned with the
literature
(Okunrintemi et
al., 2019;
Greene & Long,
2021).

This indicator of physical health relies
on a self-reported measure, so it aligns
with the objective of this study of
drawing conclusions based on
residents’ reported experiences in their
communities.

High

Share of pop.
aged 18-64
without health
insurance

Very strong
POC & LI
correlations,
aligned with
other research
(Lee et al.,
2021).

This indicator is only a measure of
whether residents have access to
subsidized health care, not whether
they received care or benefited from it.
Thus, the CPI’s self-reported health is
a better indicator of physical health
quality in New Haven.

Moderate

AGS Crime
Index

Public Safety

Physical Health

21

Crimes per capita
(NCPI) and the
AGS Crime Index
(CPI) are
moderately
correlated,
providing some
support for the
AGS’ argument
that the Crime
Index accurately
depicts crime risk.

The measures of
physical health in
the CPI and NCPI
are highly
correlated,
suggesting that a
lack of healthcare
coverage is
correlated with the
experience of poor
health. This
finding aligns with
the intuitive
explanation that
health worsens in
the absence of
care.

Research suggests that although rates of crime are higher in census tracts with greater shares of POC and LI
populations, this effect is moderated by racial and income segregation (Hipp, 2011). Thus, correlations with race
and income imply that the history of racial and economic segregation in New Haven has created the conditions
whereby LI and POC-dominated tracts are more unsafe, and undoing segregation may lead to a reduction in
crime rates.
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School
Proximity
Index: percent
of 4th grade
students
proficient in
reading and
math on state
test scores for
up to three
schools within
3 miles of a
block group’s
centroid

Weak/moderate
correlation with
POC and LI, in
accordance with
the literature
(Logan &
Burdick-Will,
2015).

The school proximity index assigns
values according to the proximity of
residents to schools and the average
scores of 4th graders on state reading
and math tests. Test scores may not
sufficiently capture school quality
(Petrelli & Wright, 2022).

Moderate

Average
NGAS score of
schools

Weak
correlations with
POC and LI, see
literature cited
above.

The NGAS employs 12 indicators of
education quality, so its holistic
measurement lends it credence as an
Education indicator. However, it is
only available in 23 census tracts,
since only publicly-funded and charter
schools are included in the NGAS
database.

Poor

Low-Cost
Transportation
Index

No correlation
with POC, weak
inverse
correlation with
LI. Does not
align with the
data (U.S.
Bureau of Labor
Statistics,
2020)22.

This data does not align with existing
research on transportation inequality,
so it may not be an ideal indicator.
However, it is available in every
census tract, so it is an improvement
over the NCPI’s indicator of
Transportation.

Moderate

Average
commute time
to work

Not correlated
with POC or LI.
Does not align
with the
literature
(McLafferty &
Preston, 2019).

Data for this indicator is not available
in all tracts and does not align with
expectations from the literature.

Poor

Education

Transportation

22

The two indicators
of Education in the
CPI and the NCPi
have a weak,
non-significant
positive
correlation, which
can be explained
by the fact that
both include
measures of
students’ test
scores. However,
the fact that the
correlation is not
stronger may
indicate that a
measure of test
scores alone is a
poor indicator of
school quality, and
the other measures
of school quality
in the NGAS
scoring system
may be necessary
to adequately
capture school
quality.

Since these
indicators are not
correlated, there is
no evidence to
indicate that
transportation
costs and
commute times to
work are related.

This index is modeled as the proportion of income that a low-income household spends on transportation. The
weak inverse correlation with LI demonstrates that in census tracts with high LI populations, LI residents tend
to spend less on transportation than in residents with small LI populations. This relationship implies that
economic inequality may play a role in driving transportation costs, as LI residents with fewer LI neighbors in
their tracts may spend more on transportation than LI residents of tracts with a high LI population.
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Not correlated
with POC or LI

Only 80 businesses in New Haven
have received small business
loans/grants from the DECD since
2009. Some of these loans consider the
race of the business owner, so a lack of
correlation with POC makes sense.
However, given the limited sample
size, this is likely an insufficient
indicator of economic development.
Additionally, this indicator does not
consider the amount of funding a
business received. Still, a visual
comparison of the CPI and NCPI
Econ. Develop. indicators, mapped
onto New Haven (Map II.8), shows
that the NCPI indicator highlights
Downtown, an area of bustling
economic activity, as economically
underdeveloped, which runs contrary
to observed business dynamics in New
Haven. Thus, this indicator likely
better captures Econ. Develop. than its
NCPI counterpart.

Moderate

Ratio of
businesses that
have closed in
last 10 years to
businesses that
have newly
opened or
remained open

Weak inverse
correlation with
POC, no
correlation with
LI

The fact that this indicator highlights
Downtown as an area of economic
concern, an area of known economic
vitality for New Haven, suggests the
Closed:Open businesses ratio may be a
better indicator of overall economic
activity rather than economic
(under)development.

Poor

Share of
population that
has
self-reported
mental health
as “poor” for
the last two
weeks or
longer

Its strong
correlations with
POC and LI are
aligned with the
literature

This indicator of mental health relies
on a self-reported measure of mental
health, so it aligns with the objectives
of this study in drawing from
residents’ experiences of their
communities.

High

# of small
businesses that
have received
DECD funding
Economic
Development

Mental Health

The significant,
moderate, inverse
correlation
between the NCPI
indicator and the
CPI indicator
indicate that
businesses are
more likely to
receive DECD
funding when they
are located in a
tract where
businesses have
been staying
afloat. Conversely,
businesses located
in tracts where
businesses have
been closing more
rapidly than they
have been opening
are less likely to
receive DECD
funds.
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Maps
Map I.

Community Priorities Index
I.1.

Community Priorities Index (CPI)

Figure I.1. depicts the distribution of the CPI across a map of New Haven. Tracts are scored
according to the quintile of percentiles that they fall within, with highest levels of burden
corresponding to red and lowest levels corresponding to green.
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I.2.

Narrowed CPI (NCPI)

Figure I.2. depicts the distribution of the NCPI across a map of New Haven. Tracts are scored
according to the quintile of percentiles that they fall within, with highest levels of burden
corresponding to red and lowest levels corresponding to green
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I.3.

Standard Deviation Between Community Priorities Index and Narrowed CPI

Figure I.3. depicts the standard deviation of the NCPI with respect to the CPI. Tracts in shades of
red/orange are those for which the burden that the NCPI represents is greater than the burden
represented by the CPI. Tracts in gray are those for which the NCPI estimates a lower level of
burden than the CPI.
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Map II.

Component Indicators
II.1.

Housing Insecurity

Figure II.1 depicts the level of housing insecurity in New Haven, measured by the proportion of
the census tract’s population that experiences one or more of the following four housing burdens:
lacking a kitchen or plumbing, more than one person per room, or housing costs comprising
more than 30% of total income. Both the CPI and the NCPI make use of this measure of housing
insecurity.
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II.2.

Food Insecurity

II.2.A: Community Priorities Index

Figure II.2.A depicts the level of food insecurity in New Haven, measured by the proportion
of the census tract’s population that lives more than one-half mile from the nearest grocery
store, supermarket, or food superstore. The CPI makes use of this measure of food insecurity.
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II.2.B: Narrowed CPI

Figure II.2.B depicts the level of food insecurity in New Haven, measured by the proportion of
the census tract’s population that has received SNAP or reduced/free school lunch benefits. The
NCPI makes use of this measure of food insecurity.
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II.3.

Jobs

II.3. A: Community Priorities Index

Figure II.3.A depicts the level of employment opportunity in New Haven, measured by the
(reversed) Jobs Proximity Index, which models residents’ access to employment centers, with
larger employment centers weighted more heavily. The CPI makes use of this measure of
employment access.
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II.3.B: Narrowed CPI

Figure II.3.B depicts the level of employment opportunity in New Haven, measured by the
number of jobs per capita. The NCPI makes use of this measure of employment opportunity.
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II.4.

Public Safety

II.4.A: Community Priorities Index

Figure II.4.A depicts the level of public safety in New Haven, measured by the AGS Crime
Index, which models crime risk in New Haven for criminal homicide, rape, robbery, burglary
(breaking and entering), larceny-theft, and motor vehicle theft. The CPI makes use of this
measure of public safety.

Teirstein 114
II.4.B:Narrowed CPI

Figure II.4.B depicts the level of public safety in New Haven, measured by the crimes per capita
between 2017 and 2019. “Crimes” refers to aggravated assaults, burglary, firearm discharges,
motor vehicle theft, non-negligent manslaughter, and robberies. The NCPI makes use of this
measure of public safety.
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II.5.

Physical Health

II.5.A: Community Priorities Index

Figure II.5.A depicts the level of health quality in New Haven, measured by the share of the
population that reported their physical health has been “poor” for the past two weeks or longer.
The CPI makes use of this measure of physical health.
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II.5.B: Narrowed CPI

Figure II.5.B depicts the level of health quality in New Haven, measured by the share of the
population ages 18-64 who lack health insurance. The NCPI makes use of this measure of
physical health.
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II.6.

Education

II.6.A: Community Priorities Index

Figure II.6.A depicts the level of education quality and proximity in New Haven, measured by
the (reversed) School Proximity Index, which is a function of the percent of 4th grade students
proficient in reading and math on state test scores for up to three schools within 3 miles of a
census tract. The CPI makes use of this measure of education quality.
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II.6.B: Narrowed CPI

Figure II.6.B depicts the level of education quality and proximity in New Haven, measured by
the average (reversed) Next Generation Accountability System scores of all schools in the census
tract, which is derived from 12 measures of school performance: academic achievement status
measured by state assessments, academic growth, assessment participation rate, chronic
absenteeism, preparation for postsecondary and career readiness (based on coursework and
exams), graduation (whether students are on track to graduate in ninth grade, the four-year
adjusted cohort graduation rate for all students, and the six-year adjusted cohort graduation rate
for “high needs” students, college enrollment, physical fitness, and arts access. Only
publicly-funded schools are included in this ranking system, so tracts that do not have schools in
the NGAS database are left blank (white). All schools in the NGAS database are marked with
blue flags. The NCPI makes use of this measure of education quality/proximity.
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II.7.

Transportation

II.7.A: Community Priorities Index

Figure II.7.A depicts the level of transportation cost in New Haven, measured by the (reversed)
Low-Cost Transportation Index, which models transportation costs as a percent of income for a
3-person single-parent family with income at 50% of the median income for renters for the
region. The CPI makes use of this measure of transportation costs.
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II.7.B: Narrowed CPI

Figure II.7.B depicts the average commute time to work in New Haven. No data is available in
Long Wharf due to Census-reported issues with sample size. The NCPI makes use of this
measure of transportation.
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II.8.

Economic Development

II.8.A: Community Priorities Index

Figure II.8.A depicts the average number of businesses that have received a loan or grant from
the CT Department of Economic and Community Development (DECD) in each census tract,
with tracts hosting fewer DECD-funded businesses scoring more highly. DECD-funded
businesses are marked with blue dots, with sizes of the blue dots corresponding to the amount of
aid provided by the DECD. The CPI includes this measure of economic development; however,
the CPI does not weight business counts according to loan/grant amount, only a count of
businesses.
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II.8.B: Narrowed CPI

Figure II.8.B depicts the average rate of business closures in each census tract for all businesses
registered with the CT Department of Economic and Community Development (DECD) in the
last 10 years. Tracts for which the number of closed businesses is much higher than the number
of active businesses are marked in shades of red/orange.
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II.9.

Mental Health

Figure II.9 depicts the level of health quality in New Haven, measured by the share of the
population that reported their mental health has been “poor” for the past two weeks or longer.
Both the CPI and the NCPI make use of this measure of mental health.
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Map III.

Demographic Indicators

III.1.

Population

Figure III.1 depicts the concentration of the population of New Haven, according to census tract.
More densely-populated tracts are scored more highly.
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III.2.

POC

Figure III.2 depicts the share of the population of New Haven that identifies as anything other
than “non-White, non-Hispanic,” according to census tract. In this essay, these populations are
defined as “people of color (POC).” Tracts with higher shares of POC in their populations are
scored more highly.
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III.3.

LI

Figure III.3 depicts the share of the population of New Haven living at less than or equal to
200% of the Federal Poverty Line, according to census tract. In this essay, these populations are
defined as “low-income (LI).” Tracts with higher shares of LI in their populations are scored
more highly.
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